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Building Curtiss Aeroplane Motors 


By 





SY NOPSIS—A sudden and insistent demand for 
a product often brings out latent possibilities which 
the shop itself did nol realize it possessed, Al- 
though lhe Herschell-Spillman Co. has been work- 
ing into the building of automobile motors for sev- 
eral years, the requirements of the large Curtiss 
aéroplane motors brought forth many interesting 
tools and methods, most of which can be applied 
lo other work. 





The power required to drive aéroplanes at high speed 
has for several years made the eight-cylinder motor the 
~tandard in the Curtiss machines. These motors, however, 
until the building of the large fly- 


Frep H. CoLvin 


own toolroom. It is run at something over 150-ft. 
cutting speed per minute. 

The crankcase is then bored for the crankshaft bear- 
ings on the Lucas horizontal boring machine, shown in 
Fig. 2. In this operation the base is held in a suitable 
fixture, the the different 


positions, the crankshaft bearing forming the base line 


which locates boring bar in 


from which the cylinder fitting surfaces are milled. 


MILLING FINTURE FoR 90-DEG. SURFACES 


The special fixture for this is shown in Fig. 3, 
1 is clamped in the crankshaft bearing and 


in which 


the mandrel . 
fits in the three uprights and in the cross-member of the 
lixture at the right. 


Another mandrel, B, fits into the 








ing boat “America,” usually ranged in 
ihe 100-hp. class, or below. For this 
machine, with its large boat body and 
its 72-ft. spread of wings, two motors 
of 160 hp. each were designed and 
built. And it is motors similar to these, 
with 5x7-in. cylinders, that are now 
‘wing used on many of the large 
thachines, 

One of the first operations on the en- 
eine base is shown in Fig. 1, which il- 
lustrates one of the fixtures designed 
for the first lot of which. 
though exceedingly simple, have proved 
very satisfactory. These fixtures are 
simply V-blocks of large size for 
holding the base while the the crank- 
case surface is being milled on a Brown 
& Sharpe vertical machine. This is 
done with a large inserted tooth mill 
built expecially for this work in their 


motors, 





FIG. 3. 





MILLING FIXTURE 





FOR &-CYLINDER CRANKCASES 




















FIG. 1. SIMPLE FIXTURE FOR CRANKCASIE 
MILLING WITH INSERTED CUTTER 








{ emgin) 
, {| ry 
“ies. 


{ 
re. 
e 





AND CAMSHAFT 
S<TURE 


CRANKSHAFT 
SPECIAL FL 


BORING 
LEARINGS IN 


BIG. 2. 














AMERICAN 


486 





MACHINIST 


Vol. 43, No. 12 











if | eed i! 
wy {) 
a y) 














FOR BORING OFFSET 


CRANKCASES 


FIG. 4. FIXTURE 


8-CYLINDER 





camshaft hole and acts as a locating point for holding the 
surface to which the cylinders bolt at their proper angles. 
This is accomplished by means of the adjustable stops 
CCC, which locate the surfaces being milled so as to in- 
sure their being exactly 90 dee. from one another. This 
is the desired angle to vive the proper rod connections. 
The fixture is very rigid and has been accurately made 
to handle this work rapidly and with the needed precision. 


DISPENSING WITH KNUCKLE JOINTS 

The motors have offset cylinders, so that the connecting 
rods couple side by side to the same crank pin instead 
of using the knuckle joints, as in some of the automobile- 
motor designs. This olfset is secured by clamping the 
mandrel A, Fig. 4, in the crankshaft bearing, the mandrel 
having two grooves at the proper distance apart to repre- 
sent the offset of the cylinders. With this mandrel in posi- 
tion the plate D is laid on the cylinder receiving surface 
and is positioned by the pieces CC, which fit into the end 
openings of the fixture B and carry the projecting fork 
BB into the grooves previously mentioned. 
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MANIFOLDS 





INTAKE 


FIG. 5. 

















JIGS FOR OFFSET CYLINDER 


BOLT HOLES 


DRILLING 






This locates the plate B in its correct position, and the 
holes which locate the cylinders correctly are then bored 
with a special cutter. After these holes are bored the 
plate is shifted 90 deg. to the other cylinder surface and 
the cylinder holes are properly located by placing the 
forks DD in the other grooves. 

This can be seen more clearly in Fig. 5, which also 
shows the way in which the cylinder bolt holes are drilled. 
The drilling jig A is from the two valve-rod 
pusher holes by means of dowels, not shown, these holes 
being bored in the same fixture that locates the cylinder 
hok This also shows the plate D 
and the locating plugs CC. 


located 


previously mentioned, 


MACHINING THE MANIFOLDS 


Another interesting job which has been accomplished 
with comparatively simple fixtures is the machining of 
the intake manifolds, the first operation being shown in 
Fig. 6. These are mounted on a special plate, the mani- 
fold being held in the form shown, simple clamping de- 
vices holding it in position during the machining opera- 


tions. 


This plate, which also carries a counterbalanc- 














FIG. 9. MILLING FIXTURE FOR INTAKE MANIFOLDS 
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ing weight, is bolted to the regular faceplate, as can be 
seen. 

Figs. 7, 8 and 9 show the drilling of this manifold, 
the first two giving two positions of the indexing trun- 
nioned jigs. These need practically no explanation, ex- 
cept possibly for the milling fixture in Fig. 9. In each 
case these fixtures handle a pair of manifolds, one right- 
land and one left-hand, for milling the flat surface 
for the connecting gasket. 

One of these manifolds is shown after being drilled to 
show how the milling cutter surfaces them to the desired 
thickness, 

The crankease of the Curtiss motor is very deep and 
contains a large oil sump so as to Insure constant and 
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two vertical shafts shown. The central gear J is driven 
from the motor crankshaft through the gear shown, this 
being the special lubricating pump which has been de- 
signed particularly for this class of work. Some of the 
machining operations on the pump are shown in Figs. 3 
and 4; but its operation is of sullicient interest to war: 
rant a brief description. 

Fig. 11 shows a pair of forming dies for the aluminum 
This piate is about ;'¢ in. thick, 
yet it is easily formed by the dies shown, which are of 


plate seen in the center. 


pine planks, and are forced together by an arbor press in 
This 


forms the usual oil trough of the engine, leaving the large 


lieu of more suitable machinery being available. 


sump beneath. The holes in this are drilled Ly the bronze 























FIG. 7 DRILLING JIG FOR INTAKE MANIFOLDS 





FIG. 10. MILLING FIXTURE FOR 


INSIDE BOSSES 


positive lubrication of the motor regardless of the angle at 
which the machine is flying. Two of these crankcases 
are shown in Fig. 10, the one at the left being turned 
ii a reverse position in order to show the surfaces which 
are faced by the milling fixture shown at the right. This 
fixture consists of the plate A, which is located by the pins 
4B and clamped by the bolts CC in the proper position 
for milling the surface F to accommodate the pipe fitting 
shown. The milling fixture has been moved back in order 
to show the milling cutter 2, which is swung around the 
center F by means of the lever G. The milling cutter 
is driven by the flexible shaft //. The ledge inside the 
crankcase carries an aluminum pan with a hump in the 
center to clear the central spiral gear J which drives the 


FIG. 11. 


FIG. 8. ANOTHER vo i TH SAME JIG 





FOR 


CRANK- 


AND DRILL 
PARTITION 


DIES JIG 


CASI 


FORMING 


jig shown beside this plate, steel bushings being used 


in each hole. Bronze was chosen for this on account of 
the light section and because it was feared that cast iron 
would break with a sudden jar. The jig at the extreme 
left is used in the crank case for the holes, 


plate shown. 


which match 
those of the aluminum seperation 
to have 


The Largest Commercizl Petrol Engine is thought 


been built for installation in a double-ended ferry boat 
used for the transportation of trains across an arm of San 
Francisco Bay This engin weischs nearly 50 tons and de 
velops 600 hp It has four eylinders of 16 in. bors The 
normal speed is 225 r.p.m TI trips are not long, and 
between runs all fuel consumption ceases, effecting a con 
siderable saving over steam despite th hich evst of fuel 
four operating an engine of this size 
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Machine-Shop Memories-- 
Circumstantial Evidence 
By T. EK. WHITE 


I was once in a shop that had some strict rules against 
fighting. The foreman was a big, quiet man and awfully 
strict, although I must say he was a just man. One of 
the men there was named Fritz. Fritz was big and he 
had the impression that if he ever died or quit, they 
would have to get the best man in the world and _ re- 
design him to bring him up to the requirements, and then 
maybe the shop would be able to stagger along for a 
year or two. Fritz and the superintendent came from 
the same town in the old country, and he was supposed to 
have a pull. As to that, | never found out whether he 
did or not, but I know he had no pull with me. 

BUTTING IN ON THE JOB 

I had worked about an hour one day, chucking a job in 
a lathe, and had gotten it just right. In going to the 
bench for my calipers, | turned my back to the lathe for 


possibly five minutes. In the meantime Mr. Fritz came 
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I got out of it. The foreman held an inquiry right 
there, and I told him what Fritz had done and said 
that when I protested to him in a mild way he had 
stabbed me with the scraper, and showed my wrist to 
prove it! 

There was a man near-by who said he saw Fritz do it 
and another who was willing to swear that Fritz had 
made threats against me several times in his presence. 
That settled Fritz. He was so angry he couldn’t make 
himself understood, and the foreman told me to go back 
to my work, and he had Fritz transferred to another de- 
partment. 


Put THE Back GEARS ON Your TEMPER 


[ have had a lot of scraps in my life and every one 
of them could have been avoided if I had used a little 
common sense and had put the back gears on my tongue 
and temper. I’m nearly 40 now and I don’t do those 
things any more, because I never got anything out of 
those escapades except a little fun and excitement. I 
never remember being called up to the main office after 
one of my scraps and, while getting my pay raised, told 




















FIG. 1. BRUSH-HOLDER FORMING PUNCH AND DI 
along with a piece of shafting in one hand a scraper in 
the other and laid the shaft on the shears of the lathe 
| Was working Olt and proceeded lo calmly loosen up 
the chuck jaws. [ turned around just in time to see my 
job fall into the chip box, 

[ had left a the tool 


that being the shop rule, so I walked quickly over to 


tool in post to hold the lathe, 
the lathe and asked Fritz why he took my job out when 
he saw a tool Ilis answer 
calculated to cool my rising wrath. Ile said he took the 
job out because he wanted to and asked me, “Vat 
the end of 


tool in the post. Was not 
you 


going to do about it?’ | bounced around 


that lathe and proceeded to demonstrate to him. 
CIRCUMSTANTIAL EVIDENCE ConvictTEep Fritz 


In going around the lathe T took hold of the tailstock 
to assist myself and in some Way cut my wrist to the 
bone, I never found out what did it and in fact I was 
so mad I didn’t notice it then, but I knocked Mr. Fritz 
He jumped up 
and came at me with the scraper, just as the foreman 
grabbed him. 


head-over-heels over a pile of castings. 


I thought I was fired sure, but by luck 


FIG. 2. THE FORMER AND WORK IN PLACE 
that I would have to take charge of the shop because I 
was such a good fighter I would make a good boss. 

No, boys, it dowt pay to be a scrapper. 


Forming a Brush-Holder 


A piece of peculiar shape is made by the Keyless Lock 
(‘o., Indianapolis, Ind. It is a brush-holder for an auto- 
mobile self-starter. The piece in its final form is shown at 
A, Fig. 1.) First, it is bent into a channel form with one 
arm longer than the other and the forked ends curled as 
shown. Next the channeled piece is slipped over the 
former 2, which is then laid in the die at the right. The 
extra bend is made by bringing down the punch C, which 
forces the metal into the groove of the former. 

The former and bent piece are shown in position in 
Fig. 2. The way the punch forces the metal down into 
the groove is shown at ). The plug £ is used as a locat- 
ing piece, which the forks of the brush-holder straddle 
as the channeled piece is laid in the die for the final bend. 
When the press ram rises, a hook catches the end of the 
swinging dog F and causes the knockouts G to move out- 
ward and force the former and work out of the die. 
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Maintemance of Small-Shop Belts 


By Joun H. V 





SYNOPSIS—Nezt in importance to the correct 
selection of a belt is its proper maintenance. The 
tension to which it is stretched is an item that 
has a great effect on driving power and on the 
total length of service that may be expected. Idler 
pulleys and the advantages to be had from their 
use are discussed and a number of practical 
points relating to the care of belts are given. 





A man returned from the South recently and related 
a yarn which while it punctures the boundaries of truth 
in a few places is worth passing along. Hank Perkins, 
a New England mechanic, moved down to the Louisiana 
sugar country and started up a machine shop. This 
does not mean that he commenced operations in a new 
shop, for what Hank did was to start an old one going 
again that had been standing idle for a number of years. 
One of his first acts was to speed the main-line shaft 
up from its former rate of 75 revolutions a minute to 
something near 250 turns, which necessitated equipping 
it from one end to the other with new drive pulleys. 
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FIG. 1. TENSION SCALES 


pretty high in 


Hank found that sulphur was running 
best pulleys he 


the neighboring foundries, and that the 
could get had their faces plentifully besprinkled with 
blow-holes. As long as a group of these did not go clean 
across the face of the pulley and cut it in two, he con- 
sidered it policy as a stranger to say nothing and make 
the best of it. 

Hank hired a husky, flat-footed, chocolate-visaged coon 
who applied for the job of engineer and millwright, and 
who said he had held down this combination when “Massa 
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Brown” ran the shop. Great was Hank’s surprise one 
day about noon to spy the dusky millwright pouring mo- 
lasses out of a stone jug upon the overhead belts. 

“Sambo,” exclaimed Hank, “what are you putting that 
dog-gone stuff on the belts for?” 

“Why, Massa Hanks, that’s sure null de mos’ pow’ful 
belt dressin’ ever was. You wait ’til after dinnah, boss, 
and see foh yo’self.” 

At dinner time Hank 
upon the belt in anticipation of a feast and end up by 
sticking fast to it. When the darky blew the whistle 
and started up the engine he saw the possibilities of mo- 
lasses as a belt dressing, for the flies which stuck fast to 
the belt fitted into the blow-holes on the pulleys ana 
sort of a chain- 


saw about 10,000 flies light 


made the belt pull like the dickens 
There were plenty of flies available, plenty of 
with these three 


drive! 
molasses and plenty of blow-holes ; 
sources of supply, Hank saw that he would have no trou- 


ble 


SO, 


with his belts. 


STARTING WITH THE BELT aT THE Proper TENSION 
Most small-shop owners are not as fortunate as Hank 
was in having a simple remedy for belts which will not 
pull; for even belts which are properly selected for their 
work get lazy and stretch and lay down on the job. The 
great problem in the shop is to keep belts in an average 
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FIG. 2. STRETCHING A NEW BELT WITH TAKE-UP 


PIECES OF VARIOUS LENGTHS 
condition of tivhtness which will make them deliver a 
maximum of pull divided by a minimum of trouble, and 
to accomplish this is worth some study and effort on the 
part of the shop owner, 

There is as much harm done in getting a belt too 
tight as not tight enough, for this results in wear and 
tear on the countershaft and line shaft bearings and, what 
is even worse, wear and tear the belts themselves. 
When you have too much tension there is also an un- 
usual stretch, and before you know it the belt is literally 


on 


Is 


“down and out.” 

It does not cost much to know what tension a belt is 
under when it is first put up. The device shown in Fig. 
1 is a simple belt tension scales which can be built at odd 
times in any small shop, and will pave the way for belt 
economies to follow. The idea is to cut new belts short 
enough to start with, so that a tension is secured at which 
they will transmit the power calculated and not pull 


themselves to pieces. The belt clamp and tension scales 
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combination is brought into play, bemg tightened until 
the proper tension Is reached, which is 60 Ib. per in. 
width for a single oak-tanned leather belt, 105 Tb. per in. 
width for a double belt, and 150 Ib. per in. width for a 
triple belt. 

helt -+ in. 
120 Ih. 


had al double 
wide you that 


tension, taking care first to slap the lower part of the 


In other words, if you 


would set it so scales read 


helt to equalize the pull in both sides before weighing 
it. Some people increase these tensions 20 per cent. 
Having ob- 


in a new belt to allow for first) stretch. 


tained the proper tension it is a simple matter to cut 


the belt off to length and make a joint. If it Is a 
new helt, it would be waste of time to make a cemented 
joint. and in fact in such cases it is almost a waste of 
time to make a lace joint. The machine-wired joint 


| rawhide pin is much better 
few moments. Cut 
leneth as in- 


} } 
tovether Dy) 


which is held 


for overhead belts and is made ina 
he measured 


a new belt 6 In. short of ¢ 


dicated on the belt and set in oa G-in. distance 


scales 


piece, If vou have on hand a number of these pieces 


for each width and thickness of belt you can save a 


eood deal of new belting by using these pieces instead 
of euttinge off the leather as it stretches. The idea is 
Fig. 2. 


tensions 


clearly shown in 
Although belt 


them, because of stretch due to service 


will not stay where you put 
and changes that 
come with fluctuations in humidity, if you start right and 
it regular intervals go over your belts and set them at the 
proper tension you will be doing something positive about 
In this 


connection, where possible, head off the tendency to 


it instead of trusting to luck and the dope pot. 


tension at night and throwing 


when a machine is shut down for 


relies Ine the 


helt 


~t} teh hy 
oT the overhead 


“Ome days. 
SUBSTITUTES FoR Proper Bevr TENSION 


| may he doing belt dressings an Injustice hy calling 


1 


them substitutes for proper tension, Some few of them, 
it is true, are rather an aid to the full use of proper 
tension than ao substitute. The shop superintendent, 


however, sometimes looks upon the dope pot as a substi- 
tute for more intelligent work, and this may help to 
account for the alarmingly high belt mortality rates in 
The original steer would not recognize his 


smell, sight or 


“Ohne shops. 
feeling if his ghost should 
it was whirling about over- 


OWll hide 1yy 


Wal through a shop where 
head covered with compounds, 


rr 


Phe real belt seales in 


use of idler 


substitute for 

the large or small shop is the intelligent 
When one of these, properly designed, is in- 
stalled it not only insures a constantly maintained ten- 


and effective 


purl ys. 


lon. but, if it is corres tly located, will increase the wrap 


the belt about both pulleys 


itsedt. The American Machinist, Vol. se a p. 


which is a big help in 
1003, de- 

ihed a remarkable drive at the F. Ek. Reed plant, where 
1 S-in, and a 7-in. belt transmitted 156 hp. at 3100 ft. 
Light 
belting was used, and each drive had an idler so 


per min. averaging 1144 hp. per in. of width. 
lesa Ba 
placed that the belts made nearly three-quarter full con- 
vact. This drive ran 11 years without a dollar for  re- 
pairs. This speaks well for the use of idler pulleys, 


especially as the belts in question were much more heav- 


ily loaded (ian any which the small-shop owner will have 
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if he selects them according to the chart on page 16, 
In locating idler pulleys place them on the slack side 
of the belt, about one-quarter ways from the driving pul- 
ley, to get the best results. Arrange them with a lever 
or direct weight, so that the tension is kept constant, 
and then forget that you have any overhead belts until 
the regular cleaning and dressing day comes around, 


CLEANING AND Dressinc BELTS 


All belts should be cleaned and dressed every five or 
six months. If they are coated with caked dirt, a rag 
soaked in kerosene rubbed over them and followed with a 
scraper will take it off. If they are oil-soaked, leaving 
them in naphtha over night will bring the oil to the sur- 
face, after which they should be packed in sawdust and 
left for a week. 

Here is a belt dressing which will not injure a belt. It 
is one Which is used by belt manufacturers. It is made of 


two parts of beef tallow and one part of codliver oil, the 


alii 
a 














































































FIG, 3. NEW BELTS AND OLD PIECES 


STORAGE OF 


proportions being by weight. The tallow is melted and 
wllowed to cool until the finger can be inserted without 
burning it. (Let George try it first!) Then the cod 
liver oil is added and stirred until the mixture is cooled. 
after which it is ready to apply in light coats to the driv 
ing side of clean belts. 

While twice a year is enough to dress ordinary belts, 
For eX 
ample, belts which run in hot and dusty places become 
smooth and shiny and should be looked after every three 
or four months. Neat’s-foot oil applied to the outside of 
such belts will help. 

Belts should be allowed to wear out only in one way, 
and that is by transmitting power through their contact 
Unfortunately, many belts are 


there are some which require this more often. 


with the faces of pulleys. 
ruined through rubbing against shift fingers and the side 
flanges of cone-stepped pulleys. This is in truth burn- 
ing the candle at both ends, for not only is the belt 
ruined but power is wasted in doing it. The remedy is 
to provide plenty of room between shift fingers or to put 
rollers upon them, and in the case of cone-stepped pul- 
leys to use a belt at least % in. narrower than the face 
of the pulley. 

A method of storing rolls and odd lengths of belt, 
which combines neatness with convenience, is shown In 
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Fig. 3. The short lengths are hung on spikes directly 
over the bins which contain the rolls of new belting. 
It is just as easy to put the odd pieces here as it is to 
throw them into a box, and much more easy to get at 
the size piece that is wanted. 


CuEeckiIng Up tug Cost or MAINTENANCE 

To keep belts in Al condition will cost each year be- 
tween 14 and 40 per cent. of the first cost of the belting. 
This will include labor, supplies and renewals. If it is 
costing you less than 14 per cent. at present, it is a 
safe bet that your belts are not being kept in Al condi- 
tion and that they will fail in much less time than belts 
which are so maintained. If the small-shop owner has 
$300 worth of belts in a shop, he must expect to spend 
at the very least $42 a year in looking after them; and 
in fact if he gets away with a maintenance cost of 25 
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A SIMPLE RECORD FORM FOR THE MAINTENANCE 
OF SMALL-SHOP BELTS 


FIG, 4. 


per cent., or $75 for this quantity of belts, he is doing 
well, provided, of course, that he keeps them in Al 
condition, 

Some will argue that it is much cheaper 
to let a belt wear out as fast as possible. 
be true if the cost of the belt were the only 
cerned, The thing that costs you the most money when a 
belt goes to pieces or fails is not the leather or time re- 
quired to fix it, but it is the time lost on the machine 
that is shut down. When belts are kept in proper condi- 
tion, the stoppages per month should not average over 3 
per cent. of the number of belts in use. In other words, 
‘{ there are 100 belts in the shop, there should not be 
more than three cases per month where a machine is shut 


at this rate 
This might 
matter con- 


down on account of belt troubles. 

There is probably not one small shop in forty that 
knows what its percentage cost of belt maintenance is. 
The exceptional ones are those who know how much the 
total belt expense amounts to. It is far better to have 
an individual record of the belt, for a total record of 
this kind is simply a matter of history and will not show 
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you how to have money, whereas individual records will. 
A simple belt record form adapted to the use of most 
small shops is shown in Fig. 4, the use of which stands 
each belt upon its own feet, so to speak, to be judged 
by what it does. 


s 
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Hlome-eMade Radial Ruler 


By L. M. Simmons 


The illustration shows a radial ruler that can be easily 
made from an old discarded triangle, preferably of cellu- 
loid or sheet fiber. It is made with a hole in the center 
for securely pivoting to the drawing board, using an or- 
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HOME-MADE RADIAL RULER 
dinary thumb-tack or pin on which it rotates freely, 
and the radial division lines can be ruled very conveni- 


ently and accurately to suit requirements, 


A Small Duplex Grinder for 
Manufacturing Purposes 


By Erman VIALb 

When a company is manufacturing a specialty in large 
numbers, it is often advisable to build certain machines 
to suit conditions that are not met by anything already 
on the market. It was for this reason that the Stenotype 
Co., Indianapolis, Ind., made the grinder shown in Fig. 1 
for use in machining certain parts used in the stenotypes 
made by them. The machine was made to carry 6-in, 
wheels normally, and, without attachments, both ends are 
alike. 

As most of the work ground requires a quick traverse 
and personal attention, the machine is fitted with hand- 
lever. table movement only. The crossfeed, however, has 
an automatic feeding mechanism, shown in detail in Fig. 
2 The hand-lever A swings in a forked bracket B screwed 
The end of the lever is connected to the end 
When the crossfeed is being used, the 


to the knee. 
of the table at C. 
table movement causes the two adjustable stops D and # 
to alternately strike a pin at F. This causes the short 
lever to rock and operate the connecting-rod G, which 
in turn moves the shaft // and rocks the lever J. The 
connecting-rod J joins the lever J and the pawl which 
engages the ratchet A’ on the crossfeed screw. By puli- 
ing out on the knob Z the pin is withdrawn so that the 
stops do not strike it and the crossfeed does not operate 
with the table movement. By throwing the pawl that en- 
gages the ratchet wheel A’ into neutral the crossfeed may 
be operated by means of the handwheel /. The two rock- 
ing levers on the shaft are provided with sliding adjust- 
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ments so that the amount of crossfeed movement may be 


varied iis desired, The table-clevating scCTCW is operated 


by handwheel N, 
SomME OF THE Spectan FiIxrures 
Felt. and leather cushioning pads set in metal holders 
are surfaced off smooth in the fixture shown in Fig. 3. An 


emerv-faced metal wheel, like a disk-grinder wheel, ts 
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Anothe: 
large comb is placed on the back of the levers at A to 
This view also 


comb and are then clamped into the fixture. 


steady them while they are being ground. 
shows the pad-grinding fixture previously described, with 
the pad at B. This will give a good idea of the way this 
piece of work is held. 

Numerous other fixtures are used with this grinder, but 
the ones given are sufficient to show the range of the ma 


























DUPLEN MANUFACTURING GRINDER 














FIG. 2. DETAILS OF TABLE AND CROSSFEED 





























FIG. 3. FIXTURE FOR GRINDING CUSHIONING PADS 


placed on the spindle, as shown at A. The plece to be 
vround is then placed in the fixture, the clamp of which 
ix operated by the handle Be The handle C is next grasped 
and the work is swung across the surface of the disk wheel. 
Yhen ground, the holder is swung back free of the wheel 
nd the plece removed. 

Another fixture is shown on the opposite end of the ma- 
hine, and more mn detail in ie. lL. This is used to hold 
a set of key or finger levers while a strip is ground across 
them back of the hinge so that they will rest evenly on 


the cross-support. The levers are first assembled in the 





KEY-LEVER BACKS 


FIXTURE FOR GRINDING 


chine and its usefulness for many jobs in a manufacturing 
line. 
Kt 

The Bureau of Standards, at the request of the representa 
tives of the steel industry, has been devoting some time to a: 
investigation of the analysis of steel by spectroscopic methods. 
It has to show the 
amounts of bolybdenum, cobalt, and 
to be free of these 
found free of 


been possible presence of appreciable 
steels said 
has been 


amount 1s 


vanadium in 
sample of iron 
though the 


elements. No 


macsnesium or copper, 


small in unfused electrolytic iron. Silicon was not detected 
in electrolytic iron that had not been fused, but all other 
irons showed silicon as well as copper, manganese, nickel, 


cobalt, and chromium. 
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The Field and Methods ox the 


Corpora 


Dy 





SYNOPSIS The growl 7 | schools jor fraining 
apprentices, organized and supported by corpora- 
Hions of various kinds, indicates that they are fill- 
mg a definite place in the educational field. In some 
ways they offer better opporlunilies than any other 
fype of school. On Elie other hand, hecause they 
cannol he carried on in the small shop, they do not 
furnish a complete education for the apprentice, 


This article revi ws The different methods. 





Ifa young man desires to become a sailor, he naturally 
He expects there to learn by observation 
and experience, If In 
machinist, his natural 
up the trade in a machi 

In one way he is right and in another he is wrong. Mod- 


turns to the sea. 
tnelination to become a 


that he can best pick 


has an 
thouelht i 


! 
ary), 


ern industry is se organized that in many cases the door 
of progress is locked against the man who would make his 
way up through the ranks, unless he impresses himself 
sufliciently on someone who knows and who can set him 
on the right track. This is not because of jealously 
vuarded secrets, for today most of these exist only in 
the imagination of those who do not travel and are not 
conversant with what others are doing, but because so 
much of what is done in the shops is detached from the 
engineering work which has preceded it. 

The routing of work independently of the foremen 
has added a barrier to the man who wishes to learn to be 
a foreman by concealing the efficacy of various methods 
of manufacture. The departmentalization of work has 
made it harder for the man who is picking up a trade to 
vet a clear idea of the industry as a whole. Again, there 
is more need for mathematics and science than ever before, 
if a young man wishes to “arrive.” ILowever, these things 
are steps in advance which will not be retraced. 

A youth realizes these facts and is attracted hy even- 
ing and correspondence schools. Unfortunately, he is 
apt to be discouraged in_ either This is 
due more to himself than to the school, as it is almost im- 
possible for him to give the concentration to his work 
The correspon- 


direction. 


that is necessary to accomplish anything. 
dence school is the hardest to stick to, because there is no 
time limit. What can be done as well tomorrow as today 
is usually left until the day after tomorrow, and then 
never done. Then, too, it is impossible for a great many 
men to gather in ideas unless they have something tangi 
ble on which to lay their hands. Illustrations are help- 
ful, but no illustration has vet been made that wholly 
takes the place of something to handle. An illustration 
gives little sense of weight and usually none of color; 
if gives forth no sound, nor can it be tasted, yet we are 
educated through these senses at least as much as in any 
other way. 

That this is true is shown by experience in evening- 
school work. If there is an opportunity for a man actual- 
ly to do work at a machine or hy hand, he will come stead- 
ily, while if he is asked to step into a comfortable class- 
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tion School 


’ hk 
Fisu? 


room and offered the clements of mathematics and sience 
through the medium of textbooks, he will soon lose inter 
est and drop out about one-half the time. 


Tike Cuance to Do Trtneas 


The drawhacks to evening-school work do not lie so 
much in the fact that the pupil is tired from his day's 
work, as from the lack of facilities for doing things. A 
class In gas-engine practice or electric wiring will always 
hold its own, if the pupils think that the instructor knows 
The greatest diffi 
culty, however, is to find instructors who know their trade 


anything about what he is teaching. 


and who are enthusiastic enough to carry their pupils 
along with them. This difficulty is enhanced by the fact 
that almost all evening-school work is either offered by 
the public schools, where an appointment as a teacher 
may simply mean a man who must be taken care of on 
account of influential friends, or by private schools, where 
the tuition fees must compensate the instructor and where 
salaries are necessarily small. It goes without saying 
that those who need instruction most cannot afford to par 
enough to allow a competent instructor to have a sufficient 
ly small class to do each pupil justice. 

This leaves the young man without any hopeful method 
of getting ahead in the industry to which he has attached 
The small 
hov will undoubtedly he taken care of in an effective way 
Ilis case is entirely different from 


himself, unless his employer comes to his aid. 


ly the trade school. 
that of the young man who has just waked up to the fact 
that he sink. It is 
improbable that the most complete system of vocational 
euldance will ever change human nature materially. It 


must make something of himself or 


is natural for a hoy who Is dependent on himself for 
nothing more than pocket change, if that, to assume a 
sort of butterfly existence, as if he could always ask his 
will realize then 
the 


father for money and get it. A few 


position and profit by public trade training—and 
few will be so many in actual numbers as to make neces- 
sary larger schools of this type than have ever before been 
built. But the large problem with which this country 
is face to face is the young man who has gone along until 
he is 18 to 24 years old without any thought except to 
vet income enough to buy socks and cigarettes, and who 
suddenly realizes that he is a man and ought to be ready 
to marry and settle down. 

In spite of their drawbacks, the evening and the corre- 
spondence schools have done a great deal for the small 
group of men who are capable of learning by abstract 
methods. A few (very few) evening schools have offered 
them concrete work with their hands combined, with a 
moderate amount of head work, and have been crowded 
to the doors. But from these few instances, the 
field is barren except as the employer has come to the 


aside 


rescue, 
The employers, 
employees, have attacked the problem in one way or anh- 


and sometimes the organizations of 


other at many times. In past centuries their efforts were 
manifest in the guilds of the Old World and in the many 


schools for apprentices which sprang up and died down, 
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These different attempts to afford organized training have 
served their purposes and have either failed for want of in- 
telligent direction or have supplied the need for skilled 
workmen for the time being and then been allowed to lan- 
guish until the demand again became acute. The supply 
of skilled workmen may be compared to the forests of 
the country. If the trees are cut indiscriminately, the 
supply gives out years before the new supply can be grown. 
We are all more or less short-sighted and too ready to let 
posterity shift for itself. 


CorPoRATION Scuoots TO INSURE A SUPPLY OF 


MECHANICS 


Lately, however, there has been a growing feeling that 
something permanent should be done in this direction. 
Not a tremendous rush to make mechanics in large num- 
bers, followed by a reversion to inaction, but something 
that will insure a steady and healthy supply to take the 
places of those that drop out through old age and to sup- 
ply the natural increase in the various industries. 

The method by which this is being done is known under 
the general name of “corporation school,” not because 
there is any fixed type of school nor because it is limited 
to corporations, but because it is a convenient name to 
use and is fairly descriptive without being committal. 

A corporation school may be anything from the old- 
fashioned apprenticeship to a full-fledged department hav- 
ing shops and classrooms under its control, or it may go 
one step farther, as is done in the case of the United Shoe 
Machinery Co. at Beverly, Mass., and get the city to fur- 
nish the school work and then pass along one-half of that 
expense to the state. 

There are few places where the old-time apprentice- 
ship plan is carried out by a large concern, either under 
the name of a corporation school or in any other way. It 
seems to be generally accepted that specific instruction 
is needed, rather than example and practice. The first 
step away from the old system is the setting aside of a few 
hours of the boy’s working time, during which he goes 
to a classroom to be taught two things, the most import- 
ant of which comes under the head of civics, and the least 
important, the mathematics and science of the industry. 
I say this advisedly, from very extensive contact with 
the boy question. The misapprehensions that a boy can 
gather which may influence his life wrongly are not to be 
numbered. Ile gets wrong ideas from every direction— 
from his fellow workmen, who got theirs in the same way ; 
from cheap books, cheap burlesque shows, moving picture 
shows and everywhere else where an adult will shed the 
harmful influences. An instructor who can find out 
what the boys are thinking and can put them where they 
can pick out the right from the wrong and not be affected 
by the evil with which they are brought in contact will 
do more for them and the people for whom they work 
than he could possibly do through their mathematics— 
and there is aplenty to do in that direction. 

Wuart Is Tavait 1x CLassrooms 

There are two marked divisions of opinion and practice 
which prevail, according to the training of the men re- 
sponsible—one where the work is that of the public schools 
or of a technical school boiled down, the other the shop 
approach, which is likely to prevail where the man in 
charge has come up through the ranks with little formal 
Neither is as successful as a combination of 


education, 
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the two. 
tric Co. may be taken as typical examples of successful 
The boys are divided into small groups 
The instructors 
are from both classes mentioned above, so their tendencies 


Possibly the various plants of the General Elec- 


classroom work. 
which go from one instructor to another. 


toward extremes, if any exist, neutralize each other. The 
object of the classroom work is to train the pupil specifi- 
cally for the work of that industry, but also to train him 
in a general way to make a good, well-informed, reasoning 
citizen. In the first case, the corporation school has a 
great advantage over the public trade school, as it has a 
perfectly good reason for training its pupils for a very 
definite if rather narrow end. The public school cannot 
specialize, because there is no knowing what branch of 
the industry the boy may decide to follow or be able to 
get a job at. On the other hand, the public school has 
a considerable advantage as to teaching general informa- 
tion, which, in the former case, is naturally looked upon as 
a luxury for boys who are on the payroll and drawing 
money for the time they spend acquiring it. There is a 
disposition, however, in the corporation school to expect 
that the apprentice has had a liberal amount of cultural 
education in the public schools. The large majority make 
it a practice to demand that each boy shall be at least a 
graduate of the grammar schools, and many express a 
preference for high-school graduates. In consequence, 
most of the corporation schools confine their cultural stud- 
ies, if that name may be applied at all, to English and 
civics. 


Tue Stupy or ENGLISH 


The English taught is generally limited to what is 
known as shop English, not that any different language 
should be spoken in the shop from that used elsewhere, 
but because English is studied as it is used in the tech- 
nical nomenclature of the different industries. The 
most common method of studying English is through 
shop reports. That is, each boy is required to write a 
brief review of what he has done in the shop for the pre- 
vious week. This is treated by the instructor in charge 
not merely as an exercise in English composition, but as 
a means of finding out how thoroughly the boy under- 
stands what he did. This is not feasible unless the in- 
structor in charge has had opportunity for observation 
of what the boy has done and understands clearly why he 
had to do it in the way he did. Then too, it is helpful 
in both directions at once, because it sets the boy to 
thinking of what he has done and because it makes it 
necessary to be primed at all times to tell not only what, 
but why. Ilis natural tendency is to make his report a 
mere catalogue of the jobs, from which he must be taught 
to make an interesting and informative statement that 
will go into suflicient detail to be understandable and 
yet not do it so minutely as to be tiresome. When a pupil 
can write in this way on any subject, it may safely be con- 
sidered that he has a clear understanding of it. 

It is often found desirable to give drills in spelling, not 
merely the words peculiar to the trade, but very common 
words as well. This is even more necessary with high- 
school graduates than it is with those from the lower 
schools. Very little attention is paid to the reading which 
the boys do, beyond the selection of articles from the 
technical papers relating’ to their trade. In very few 
schools is there any set course of reading which the ap- 
prentices are expected tu follow outside of working hours. 
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In fect, there is little effort made to have them do any 
studying outside hours. 

This seems a little strange because in practically every 
case they are paid full time for the hours they spend in the 
classroom, which are, of course, nonproductive for the 
time being, no matter how much good they may do in the 
future. It would seem as if they would be glad to recip- 
rocate by studying some during the evenings or, at least, 
by doing some reading that might be of great help in the 
way of acquiring general information that would be of 
value to them, if not to their employers. In the few 
cases where any outside reading is recommended, it seems 
to be based on public-school work, which seems to me to 
he unfortunate. There is an abundance of good litera- 
ture that is modern and interesting, so that it should 
not be necessary to make a boy read things which are 
dead or nearly so. It would seem possible to pick out 
recent literature without waiting for time to hallow 
it. It puts more responsibility on the instructor than if 
he picks old material and then justifies it by citing the 
fact that it has been used as an entrance requirement for 
Ilarvard for the past 10 years, but it is worth the risk. 


TEACHING Civics AND DRAWING 


Civics is taught in various ways, but in the best schools 
it is made to center around the shop itself. It is often 
taught without giving it a name at all, but under the head 
of shop talks. This if a textbook is 
used, it is apt to begin so far from the realities of the ap- 
prentice’s life that he does not grasp it. If it can be 
made to start from a discussion of safety devices, hospital 
service, Wage systems, overhead charges and so on, gradual- 
ly widening until it reaches the relations of the firm with 
the government, it begins in a way that is vital to the self- 
interest of the boy and which is bound to open his eyes 
to the fact that not all business is one-sided. The corpora- 
tion school is at a great advantage in this regard as com- 
pared with the public school, because in the latter the 
teacher must pick his way so carefully to avoid criticism 
from political, religious and social sources, which are al- 
ways at loggerheads, that, by the time he has his course 
prepared, it is entirely innocuous and will do neither harm 
nor good, All this the corporation school can cut through 
at one stroke, and it can teach from its own point of view, 
which generally seems to be a broad viewpoint in the shops 


is wise because 


which have such schools. There are very few of the old- 
chool employers left who could see only the selfish side 
of these questions, so that today there is pretty sure to 
he a disposition to make the instruction in this subject 
ntirely fair and above-board. 

Drawing is the one subject that is common to every 
hool which has any classroom work at all. It is almost 
nvariably mechanical drawing, with some pretense of free- 
iad sketching, which is too often only a pretense. There 
- a disposition to teach drawing in the same way as the 
mile This teaches first the principles of pro- 
jection, whatever they may be, and then a long list of 
cometric exercises, which far exceeds those a draftsman 
In some of the more progressive 


schools. 


nakes common use of. 
«hools there is a shorter course than this, which begins 
ith the making of working drawings of simple objects, 
hrowing in a geometric construction occasionally, as the 
‘cuse for it comes up in the work, and teaching the 
rinciples of projection first by example and_ practice. 
“hen comes a little of the development of surfaces, at 
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the last of the training unless the shop work (as in a 
sheet-metal shop) requires it earlier in the course. 

There is a tendency for the drafting room to enlist 
the services of boys who might otherwise grow up to be 
useful mechanics in the shop by taking their pick from the 
pupils who come to them for instruction in drawing. This 
seems to be a mistake, because it seems as if they often 
miss larger opportunities in that way and because the shop 
needs all the bright boys it can get. A very small amount 
of instruction in drawing is given in some shops and the 
boy is then sent to the drafting room for a number of 
weeks. Other shops make a practice of giving quite a 
little of the classroom time to drawing, sandwiching in 
the instruction in mathematics with it. This seems a 
very suitable way to do it, as it seems natural to think of 
mathematics in connection with the drawing board. In 
that case, the boy does not go to the shop drafting room 
for either instruction or practice, unless that is the trade 
which he is following. 


THe Propitem or TEACHING MATIEMATICS 


The study of mathematics frequently begins with a-re 
view of arithmetic, which, unfortunately, is necessary. 
The difficulty seems to be that while the boys from the 
public schools know how to do all the different fundamen 
tal problems, if they are put up to them in textbook style, 
they are totally at a loss when a problem comes to them in 
shop fashion. 

Whenever a problem arises in the shop, there is a great 
deal of irrelevant detail which must be eliminated from 
consideration. The public-school boy is sure to think 
that every item given in the presentation of a problem 
must be used in its solution, and he will waste hours in 
trying to make it fit in, where the shop-trained boy 
will see at once what data he needs and will not be con 
fused by the rest. This phase of the question is usually 
met by making the classroom problems out of the daily 
work of the shop, which is not difficult, if the instructor 
has the run of the shop so that he can pick them up. Ina 
number of places there is a leaning on textbooks that 
seems unfortunate when the richness of the field for prob 
It also 
gives an opportunity of familiarizing them with thei 
daily work and the product of the firm for which they 
In an electrical concern the number of arithmetical 


lems that are live ones to the boys is considered. 


work. 
problems that can be given, even though the pupil does not 
understand them except as rule-of-thumb examples, is so 
great that it seems absurd for the pupils to be given book 
examples, These are usually cut and dried and they ex- 
pect to have them come out even which is something that 
should excite suspicion rather than inspire confidence. 
There is a great deal of disagreement among the differ 
ent schools as to the amount of algebra, geometry, etc., 
which the pupils should get. This depends in turn on 
the ambition of the man in charge and the aim of the 
course of training. If the man in charge is an engineer, 
it is hard work for him to restrain himself from trying 
to build his work up by making it more and more techni 
cal. If he does this he neglects the larger number of boys 
in favor of the few who might have profited by an engi- 
neering course in a technical school. If, however, the real 
purpose of the school in that particular corporation is to 
discover the young men who may be developed into sales 
engineers, or for other places which require a technical 
education, then the object justifies the means 











496 





The larger part of the corporation schools now in ex- 
istence, however, do not have that aim, but are intended 
to develop workmen, always with the hope that some of 
them will advance beyond that stage, but primarily in the 
hope of building up a better corps of actual producers who 
will command good wages and lower the cost of produc- 
tion. In a very few instances this difference in treatment 
is recognized and entirely separate classes are formed 
from those who are expected to become expert workmen. 
The cleverer men are assigned to a class with engineering 
leanings, where mathematics and science is taught them 
in the conventional engineering-school way. Even that 
training is of necessity confined to the things which are 
of use in the particular shop to which the school is at- 
tached, and there is a more specific and less broad train- 
ing than that given in a technical school. This is not al- 
together a drawback, for the technical graduates scatter 
into so many branches of engineering practice that their 
training in school must appear rather superficial when ap- 
plied to any one specialty. On the other hand, the gradu- 
ate of the more definite corporation-school course has 
learned to think more accurately along certain lines, with- 
out losing the ability to think for himself along any line. 

Since it is customary to teach higher mathematics to 
the psuedo-technical engineer in conventional style, and 
as they are most likely to be of the intellectual type which 
learns most easily in that way, we have only to consider 
the amount of training in these higher branches which it 
is found possible and desirable to give to the pupils who 
only expect to become superior workmen. Needless to 
say that in detail this depends entirely on the industry 
in which they are being trained. 


Wuere MarHematics CoMEs INTO PLay 

An apprentice in a printing establishment, who is 
expected to get an all-round experience as a printer, could 
hardly find a definite application of trigonometry, and yet 
he might be able to use quite a little geometry, but not 
of a kind that the makers of textbooks would recognize. A 
man may be an extremely good machinist without knowing 
of anything beyond arithmetic, and yet he might shift 
to another shop where the drafting room does not do its 
whole job and find himself confronted with numerous 
conditions where he could use all the mathematics that 
the draftsman did in the first shop. That is, a machin- 
ist is apt to be able to make use of all the mathematics 
that a draftsman uses. It is on this basis that many 
schools use ordinary textbooks for algebra, geometry and 
trigonometry. On the other hand, it seems as if more 
satisfactory progress is made in the schools where these 
subjects are taught in the way outlined above for a re- 
view of arithmetic. 

It must be borne in mind that the classroom time for 
these boys is extremely short and that every minute of it 
must show some results or there will be no total. The 
work in the schools which do not use textbooks may look 
crude and unorganized as it is being done, but it is so 
much more in the line of the apprentice’s usual thoughts 
that he has less of a mental somersault to take when 
he goes from shop to classroom. In fact, in many places 
the classroom is purposely as little separated from the 
shop as possible, and the boys even wear their overalls in 
class so as to keep them impressed with the unity of pur- 
pose of both places. The shop is their laboratory and the 
classroom is a place where they can think. 
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It may be laid down as a safe rule that it is unwise to 
teach any of the higher mathematics to a boy in one of 
these schools unless an example of the subject in hand 
can be found in the shop or in the other places where 
the boy has direct contact. For example, it is unnecessary 
to avoid teaching the principles of a hydraulic elevator 
to boys simply because the shop elevator is of the hoist- 
ing type, nor is it necessary to avoid discussing the cir- 
culation of hot water because the shop is heated by steam. 
There is probably a hot-water tank in his kitchen at home. 
But when it is necessary to make far-fetched assump- 
tions in order to be able to give the boy concrete ex- 
amples, it is likely best to let them alone. It is sometimes 
difficult for a man who has been able to profit from the 
training offered in our schools to see that there may be 
other types of minds than his own—minds which may be 
just as alert and just as valuable to the world as his, 
but which respond slowly to abstract reasoning and yet 
quickly grasp that which they can get at through their 
other senses. It is not necessary to carry this to extremes. 
After a boy has been running a lathe a few days, his in- 
structor can talk with him about a tool post or a faceplate 
without having one in his hand. 


APPLYING SCIENCE TO TITE SHOP 


Science is taught in almost every school that has class- 
room work at all, but in hardly any under that name. In 
some it is taught as a sort of shop intelligence. For the 
small number of classes for engineers, it is taught in the 
technical-school way; but in most of the schools it is 
treated as a number of more or less isolated natural phe- 
nomena which are either interesting as general informa- 
tion or desirable for use in that industry. 

One of the most common subjects which comes under 
this head is that of measurements. Almost every industry 
uses some form of measurement. A printer’s type is a 
measuring system in itself, a very simple one, but one 
which it saves time to teach the apprentices rather than 
have them gradually worry it into their minds. It is 
likewise less expensive to teach a group of boys to read a 
micrometer and vernier in a classroom than it is to let 
their machines stand idle while the foreman gives his 
time to each individual. 

Another subject that is common to all the schools is 
the study of the materials used in the trade. This is es- 
pecially important in places like a printing office, where 
the stock is often left to the printer, and in shops where 
there is a considerable variety of material that must be 
machined or heat-treated in different ways. 

Mechanics and mechanism is perhaps the next most 
necessary subject. In almost every imaginable industry 
there is machinery which must be adjusted and kept in 
order. This is usually done by a study of the actual ma- 
chines brought into the classroom and dissected by the 


7 boys. 


The next most taught subject is electricity. This is an 
essential nowadays in many industries owing to the 
amount of electrical transmission used, and it is a matter 
of general interest to all boys. It is so easy to teach on 
that account that the method to be used makes little dif- 
ference, except that there is always a temptation to skimp 
the groundwork and go too directly to the applications. 

Sound, light and heat are rather lightly dwelt on in 
any of the schools so far established, though it is easy 
to see that industries may join the ranks in which each 
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one of these may be the most important branch of science. 
A telephone manufacturer or a talking-machine manufac- 
turer might have occasion for his employees to know quite 
a bit about acoustics, and a manufacturer of optical in- 
struments might wish to train young men in the science 
of refraction and reflection of light. A manufacturer of 
steam boilers or of economizers, etc., might also need to 
vive instruction in heat. All these things tend to speciali- 
zation, and while it may not be possible in the short time 
which can be allotted to the classroom work to try to do 
much with things which lie outside the scope of the work 
of the particular shop, the apprentice has the satisfac- 
tion of having a more thorough and practical grounding 
in what he is taught. The training ought to make it pos- 
sible for him to get the other things by himself, if he 
changes jobs. In fact, the prime object of any school 
should be to put men in a position to carry on their own 
education. 


HANDLING THE SHop Work 


Three distinct methods of handling the shop work are 
in use. The first is the nonorganized method by which 
the boy is dumped into the shop under some complaisant 
His state is no better than under 
the old apprenticeship system. If he pulls through, it is 
the survival of the fittest and no credit to the shop. The 
second is the establishment of a department in which all 
apprentices are taught to do the work of the shop by men 
who are primarily instructors and after that foremen. 
This is theoretically the best, but complaint is often made 
that the boys having only each other’s examples to follow 
do not acquire rapidity of action and that they have to be 
brought up to speed by painful means after they are once 
The third method is a combination of the 
a separate training room long 
enough to have obtained a fair idea of shop processes and 
to have formed habits of a correct kind, and then they are 
sent out gradually into the other departments of the shop, 
where they mingle with the men. Personally, I know of 
only a few shops where the men who are supposed to be 
journeymen extend themselves to a faster pace than can 
be maintained in the apprentice room, if the instructor 
himself is geared to the right ratio. 

There is a modification of the first scheme by which 
the boys are distributed about the shop under different 
foremen, and there is also a man whose duty it is to keep 
himself informed about the work they are doing. He also 
follows them up to see that each gets as good instruction 
as possible and that they are shifted about as rapidly as 
they should be. Whether any better results are obtained 
by this method than would come from this man devoting 
the same amount of time to instructing them himself 
lefore they were turned into the shop is an open ques- 
In a place like the Fore River Shipbuilding Co., 
25 different trades are practiced and most 


aw 


foreman, and forgotten. 


in the shop. 
two. The boys are in 


tion, 
where some 
of them are represented in the school, no one man could 
lo a great deal for his pupils in the way of direct train- 
ing for each trade. In such places this scheme of follow- 
ing the boys up is probably the most feasible solution. 
Where boys are distributed about the shop and each one 
has a given program which is to be followed out, some 
scheme of either a card index or a chart is necessary so 
that it can be known at a moment’s notice how long each 
boy has been on each assignment and what assignments 
remain for him. Where a regular program is made out for 


MACHINIST 497 
each boy to follow, this can be done by means of a board 
and some numbered pegs, which can be placed in holes 
as the boys reach each stage of their progress. Where, as 
is quite commonly the case, a boy is not moved to the next 
department until the foreman is satisfied that he is fitted 
to leave his, this becomes somewhat more complicated and 
it may be kept better on a card index. 

There is no question but that definite records of the boy 
and his progress, not only in the classroom work, but in 
the different parts of the shop, are necessary not merely 
as an index of his aptitude, but as an indication as to the 
direction in which he may expect to specialize with profit. 
It is the practice in many shops not to indenture the boy 
in any way whatever. In some places a reward is offered 
if he completes the course, but in many it is expected 
that the boy will stay in the class only so long as he ap 
pears to be profiting by it and then he is given a regular 
job in the shop. In this way, if a young man has a ca 
pacity which limits him to becoming only an operator 
and he is satisfied to stop there, no objection is made to 
his stepping out of the class when he is ready to develop 
along that narrow line. In a case like this, the school 
is laid out so that the boys who do go through the course 
are bright young fellows who show promise of rising above 
the level of workmen and becoming gang bosses or some 
thing still higher. 


Tue LENGTH OF THE CoURSE 


The length of the course is usually either three or four 


years. Classroom work occupies from nothing up to 10 
hr. per week, the average time being four hours. This is a 


very brief time in which to make any showing. Where 
it is concentrated into a single half-day with entire rest 
from study for a whole week, the progress of the pupil is a 
sort of ratcheting in which he slips back nearly as much as 
he goes forward. Just what is the best division of time is 
uncertain, but as a matter of psychology, it is likely that 
anything over two hours at a time will result in a mental 
slowing down that is anything but effective. The fact that 
no game that boys play is supported by them if it takes 
over two hours to play it is a pretty good sign that their ca- 
pacity for concentrated attention, even on something about 
which they are enthusiastic, is limited. A single hour 
is almost as objectionable as the long time because of the 
waste in cleaning up when going from the shop to the 
classroom. 

Just how many young people are profiting from thi- 
work at this time is hard to tell. A year ago the rail 
road schools that are members of the national society re 
ported in the vicinity of 5000 boys and the manufacturing 
concerns reported about 3000. To this should be added 
a considerable number of stores and other commercial or- 
ganizations which are doing much for their girl employees 
by themselves and, in some instances, with the codpera- 
tion of the city in which they are located. The total 
number affected must be close to 15,000, but even that is 
only the merest drop in the bucket. 

The reasons for the smallness of the number are many. 
For one thing it is a comparatively new idea. To be sure, 
a few shops like Brown & Sharpe saw the light a good 
many years ago, but they set their example so high above 
the trend of the times that it had almost no effect then. 
Now they are beginning to be copied, and their experience 
is considered extremely valuable. Another drawback has 
been the question of size. A small shop, or one with 
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can do nothing with it. It may join 
some one of the firm is very enthu- 
his own 


less than 200 men, 
a society, 


about 


but unless 
it ahd is willing to give freely of 
The very large corporations, the 


slastic 
time, it is a burden. 
ones that need it the most, are by no means all so open- 
minded as the Westinghouse and the General Electric com- 
As they fall more and more into the hands of 
the younger generation, there is greater chance that they 
will sce that the cost of running a school is only a deferred 


prunes, 


profit. 

The cost seems to be indeterminate. 
that the entire time of the instructor, or 
he given to the school and if strict account | 
the expenses incidental to tts operation, including rental of 
ec. probably will 
show a permanent deficit. If, the other hand, it ts 
treated as an overhead charge itself and not made sub- 
ject to overhead chareves of its own, then it may appear 
The real profit, however, comes from the 


If it is necessary 
instructors, shall 
taken of all 
pace and power, its share of taxes, 
on 


to show a profit. 
fact that it insures 
tellicent knowledge of the firm’s methods of manufacture. 
It may be that many of the graduates will leave the shop 
soon after completing the course, but that may be an ex- 
cellent thing for both the They will 


he waining added experience and 


a supply of young men who have an in- 


shop and the boys, 


breadth of knowledve, 


will always be available at time when 


needs their 


ani 
tlic 


and yet they 
the COMpany 
viatlue it has itself given. 


home services at increased 


which 


Shell-SocKet Assembling Tool 


ARMSTRONG 
Iie, 
il brass-socket assembling 
the 18-lb. British shrapnel shells. 
2 and full instructions as to its 


By GEORGE 


Phe accompanying illustration, 1, shows the gen- 
cal arrangement of tool used 
in the manufacture of 
Details are given in Fig. 
follow : 

To serew in the partly finished socket, screw the center 
plug A through the outer nut / until it avainst 
the pin C. Then screw the plug into the socket #2, turning 
A right-handed. When it bottoms in the socket turn back 


use 


rests 





INT OF SHELL-SOCKET 


TOOL 


ARRANGEME 
ASSEMBLING 


FIG. 1. GENERAL 


the plug A about two threads, and then turn the nut B 


left-handed until it rests on top of the socket &. Thus 
the socket is gripped by both the plug and the nut. Now 
place the wrench DY on A and turn right-handed. By the 


auction of the right- and left-hand threads the socket can 

he screwed down tightly without injuring it in the least. 
To release the tool from the socket place the wrench DP 

turn right- 


at 2} on the outer hexagon and continue to 


hunded. The tool will be released quite easily. 
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‘To serew out the socket # screw in the center plug -1 
place the wrench D at B on the outer hexagon and turn 
left-handed. The socket will be released with ease. The 
instructions are the same in where the finished 
sockets must be removed and replaced again to rectify 


cases 


faulty weights. 


The single-handed wrench is used to release the tool 








from the finished socket after removing the latter from 
the shell, to rectify faulty weights, and so forth. When 
4, | 
my te] 
, 10 >| ies 7 - 
ae = ' ren = 
oe: eee = => a by Ts 
tfound 6 3x" VY j oa 
sf = Ss 
5 salieri “ adsperinch, € ane be 34 » 
| square Wrench men hant et | - Cast Stee ot 
. é San we” ALI ee . 
fe ; 3 —f a m2003" Bottom : 
YA x | Cast Stee! Thread \)) 
| : F sail | LY) Ke) 
SG I t. “>> 
vr 7 Center Plug Soc vet Nut 
FIG. 2. DETAILS OF SHELL-SOCKET ASSEMBLING TOOL 
AND WRENCHES 
the socket has been released it is found that it held 


quite tightly in the tool. By placing the wrench F on the 
plug A and turning left-handed, at the same time having 
the wrench DY on the hexagon nut 2 and holding 
the tool will be freed. 

the tool daily and it has given better satis 
‘Phe brass is not 


against 
the wrench PF, 
lam using 
faction than any other I have yet used. 
injured by the application of the tool or the threads 
expanded or spread, as T have proved by experience. 


A Mag netic-Chuck 


CuarLes Weston 


Wim JK 


By 

Sometimes a die maker wishes to surface-grind the back 

of a punch-holder, as at A parallel to the under »ur- 

face B, especially the back of punches as at C, 
main more or less above the surface lL after riveting. 

If the punches do not project more than 2 in., alt that 

is to lay a pair of parallels D underneath 


which r 


is necessary 


~ 





A MAGNETIC-CHUCK KINK 
the holder with one on each pole of the magnet chuck 
Few die makers seem to know that poles V and S can be 


extended to such a height. 
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Tools for Making the Dayton 
Cam-Gear Case 


By Rospert Mawson 





SYNOPSIS—In this article are described the tools 
used for machining the cam-gear case and cover. 
The case casting is first machined with a register, 
which is used as a locating medium in the subse- 
quent operations. The first machining operation on 
the cover is milling. Afterward the gear-shaft bush- 
ing holes are drilled and reamed. Pins that fit 
these reamed holes are then utilized to locate the 
part for the subsequent drilling operations. The 
tools shown are of modern design, yet have been 
tried out sufficiently to prove them efficient as re- 
gards both quality and quantity of production. 





The Dayton Motor Cycle is manufactured by the Davis 
Sewing Machine Co., Dayton, Ohio, and in this article will 
be described the tools used in making the cam-gear cases. 


the thumb-screws to hold the casting securely. The fix- 
ture is located by tongues and held down with bolts to 
the machine table in the usual manner. The machining 
operation is performed with a 4-in. inserted-tooth milling 
cutter operating at 90 r.p.m. with a feed of 0.02 in. 

In milling the cover the fixture shown in Figs. 4 and 


t-A is used, 
fixed pins, and adjustable pins, as A, 


lor this operation the casting Is placed On 
are screwed up to 
support it uniformly over its entire surface. Two clamps 
B are tightened by means of the thumb-screws shown, 
to hold the piece securely. The fixture is located by 
tongues and held to the machine table with bolts in the 
usual manner. In machining the cover a similar cutter, 
operating at the same speed and feed, is used as when ma- 
chining the case, already described. 

The jig used for drilling holes on the outer surface 


is shown in Figs. 5 and 5-A. The casting is located by a 




















FIG. 3. MILLING THE GEAR CASE 
One of the finish-machined cam-gear case covers is shown 
in Fig. 1 and one of the cases in Fig. 2. 

The first machining operation in making the gear case 
is facing and turning the register. For this the casting is 
held in a three-jawed chuck on a lathe, and the work is per- 
formed in the usual manner. The approximate time re- 
quired per case is 18 min. 

The casting is then machined on the outer surface in 
the fixture shown in Figs. 3 and 3-A. The piece is located 
by a recess into which the machined register is placed. 
Three screws, as A, are tightened under the casting to 
hold it against the machining stresses. The sides of the 
part rest between a pin at the rear and the screw B. 
The two straps C are then tightened down by means of 


FIG. 4. MILLING FIXTURE FOR COVER 
recess to suit the machined register and a Y%-in. pin to fit 
the reamed intermediate gear-shaft hole. The support 4 
is afterward screwed up to hold the part in alignment. 
The cover B is dropped down and held with the thumb 
screws (, and the knurled-head pins /) are tightened on 
the casting to hold it securely in the jig. Twelve No. 29 
and six No. 10 holes are then drilled. 

The No. 29 holes are later tapped with No, 8-32 threads, 
and the No. 10 holes are counterbored to suit fillister-head 
screws, It will be observed by hig. 5-A 
that the jig is fitted with a pipe through which lubricant 
is forced by the machine onto the revolving drills. 

For drilling the bushing holes for the shafts in the cover 
The casting Is 


referring to 


the jig shown in Figs. 6 and 6-A is used. 




















FIG. 5. DRILLING THE SCREW HOLES IN CASE 


F1G. 6 DRILLING SHAFT HOLES IN COVER 
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placed on a steel pad and pushed against locating pins by 
«crews on the sides. Six clamps, as A, three on each side, 
are then tightened by means of the thumb-nuts shown. 
This holds the casting securely in the jig. The tool is 
next turned over to the position shown in Fig. 6. Three 
/.,-in. holes are drilled through bushings at B. Other 
slip bushings are then inserted in the fixed bushings and 
the holes reamed to 23 in. 

The jig used in drilling the gear-shaft holes is shown 
The casting is placed In a recess 
The other end is 


in Figs. 7 and 7-A, 
that fits into the machined register, 
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Manufacturing expense may properly be divided into 
three classes: (1) Items of fixed expense which are un- 
changed from month to month; (2) items of variable ex- 
pense not under the control of the departmentai? Sead, and 
for which he is therefore in nowise responsible; (3) items 
of variable expense directly under such control, and fo 
which he is therefore, wholly responsible. 

Belonging to Classes 1 and 2 are such items as rent. 
insurance, taxes, heating, sanitary equipment, water, fuel, 
fire equipment, telephone, telegraph, engineering and 
drafting, buildings and building equipment, handling ma 


o 





























FIG. 7. DRILL JIG FOR SHAFT HOLES IN CASE 





supported by an adjustable knurled support. The part 
is located by being forced back against the inner end of 
the adjustable screw A with a knurled screw. The cover 
is dropped down and held with the thumb-screw B. The 
knurled screws C are then tightened on the casting to hold 
it securely in the jig. The following holes are machined: 
One 54-in., drill at D ; one 14-in., spot drill and ream at F ; 
three No. 27 at F; one ;;-in. at G; and one *°/,,-in., drill 
at H. The ;';-in. hole is later tapped with 14-24 U. S. 
fine thread and the *°/,,-in. hole tapped with 14-in. pipe 
threads, 

In drilling the clearance holes for the screws in the 
cover, the jig shown in Figs. 8 and 8-A is used. The 
casting is located by two 33-in. pins that fit into holes pre- 
viously reamed. The cover is then dropped down and fast- 
ened with the thumb-screw A. The knurled-head screws 
2 are afterward tightened onto the casting to hold it se- 
cu ly in the jig, and twelve No. 8 holes are machined, 
the drills being guided through bushings in the jig cover. 

The cover is then raised and the holes counterbored to 
suit the heads of the fillister-head screws. It will be ob- 
served by referring to Fig. 8-A that a lubricating arrange- 
ment is provided with the jig similar to that described for 
the gear-case jig shown in a previous illustration. 


Controlling the Manufacturing 
Expense 
By F. S. Marrin* 


Indirect expense may be divided into two parts, namely, 
ianufacturing and commercial, and these may in turn be 
ubdivided. It is the purpose of this article to set forth 
a method of controlling certain items of the manufactur- 
ug expense, more particularly those for which a superin- 
tendent or departmental head is wholly responsible, 
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riment, Weerting- 


*Superintendent of industrial motor de} 
Flectriec and 


house Manufacturinys Co, 





FIG. 8. DRILLING SCREW HOLES IN COVER 
chinery, power generation, offic supplies, ete., and which 
it is obvious are beyond the jurisdiction of the depart- 
mental head. 

Omitting further reference to these classes, there ma\ 
be mentioned as typical of those embraced within Class 3. 
with which this article has more particularly to do, such 
expenses as wages of foremen, production and time clerks, 
janitors; new small tools and equipment, lubricants, 
waste; maintenance of machine tools, benches and small 
tools; electrical and mechanical equipment, and so on. 

Having properly classified these expense items, it is next 
necessary to establish some basis or:goal in connection with 


TABLE 1 METHOD OF COMPUTING UNIT OUTPUT TIMES 
1915 Month Units Hours Average 
Prior 6 months, July 34277 3 1.01 Use for both Janu- 
to December ary and Febru- 
ary estimate 
see lext. 
Less July 2,208 1,9) 
32,069 32,376 
Add January 5,076 5,140 1.01 Use for March es 
titnute 
6 months 37,145 37,516 
Less August 7,635 9,177 
29,510 28,309 
Add February 5,115 1,899 .96 Use for April esti 
hate 
6 months 34,623 33,238 
Less September 6,759 5,093 
27,864 28,145 
Add Marel 5,683 5,737 
6 months 33,547 33,882 1.01 Use for May esti- 


nate 


their total cost and with the cost of each, the attainment 
of which in the department will be considered satisfa 
tory by the management. 

The control of these departmental expenses means o! 
course that they must be kept within certain well-defined 
limits, depending on the rise and fall of production o1 
output ; and as in perhaps the large majority of manufac 
turing establishments it is customary to calculate indirect 
expense as a percentage of the productive labor, this 
method will accordinely be considered here. Such being 
the case, ii will be appreciated that if the department 
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is to be held responsible for such expense, it must be 
advised by the management as to the production or output 
required from the department for a given period; the ra- 
tio of total productive labor to total payroll of the de- 
partment for satisfactory performance; the expense items 
for which the departmental head is to be held responsible, 
and the ratio of total of such expense items to productive 
labor of the department for satisfactory performance. 

The ratio of total productive labor to total payroll of 
the department will in large measure be based upon past 
performances in this respect; but if it is felt by the man- 
agement that the department can do still better, the ratio 
should be changed accordingly. Having settled upon this 
ratio, and in order to estimate the productive labor 
required to produce the output desired, the total payroll 
of the department must first be estimated. This can be ar- 
rived at as follows: 

The average hourly rate of all employees in the de- 
partment, excluding monthly men, is computed, regard- 
less of the wage system in use; similarly, the average 
time in hours which has been required to manufacture 
a unit of output in the department is ascertained. This av- 
erage time per unit of output is obtained by dividing the 
total hours worked by all hourly rated employees in the de- 
partment during a given period by the total units of output 
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months but, as stated, for the preceding six months but 
one. The reason for this is at once understood when 
it is appreciated that all estimating must be done at 
least a few days before the end of each month, and there- 
fore the data for the passing month are not yet available. 
For example, the estimating for March must be done dur- 
ing the latter part of February, but as the February rec- 
ords have not then been completed, the estimating must 
therefore be based on performances ending with January. 
Next, since the maximum number of working hours in 
each month are known (March = 24514 hours), and as 
the number of units of output required (5660) have been 
designated, both of these figures may likewise be set down 
in their respective columns. The total estimated time 
in hours necessary to manufacture the designated number 
of units of output is now easily figured, for the average 
time required per individual unit of output has already 
been computed. 

Having estimated the total hours required to manu- 
facture the designated output, and knowing the maximum 
number of working hours per month, dividing one by the 
other will give the estimated number of men required, 
which number can be increased if desired to allow for 
absences or for slack periods when it may become necessary 
to work the men part instead of full time. The earned 





TABLE 2. HOW THE ESTIMATES AND ACTUAL RESULTS CHECK 
Total Hours Hours per Average 
1915, No. Hr. Parts Req'd Time Each Required, No. of Men, Man, Earned Rate, Payroll, 

Month in Mo Est’d Act. Est’d Act. Est’d Act. Est'd Act. Est'd Act. Est’d Act. kst'd Act. 
ON Ee 216 5,200 5,076 1.0 1.01 5,200 5,140 30 33 153 156 27 . 262 1,404 1,348 
ETRE eaves S02 O8e OHS 1.0 ‘96 5,100 4,899 33 34 154 14 268 26 1,366 1,273 
Mar 2453 », 660 93,683 1.01 1.01 5,716 5,737 33 32 173 179 . 262 | 1,498 1,553 
icncev«s 2353 5,740 6,136 .96 .96 5,510 5,895 33 32 167 Ist 26 26S 1,433 1,578 
May 2213 5,740 6,187 1.01 .97 5,797 6,026 33 29 175 207 .27 274 1,565 1,653 
ee ~ ae ess 27,440) 28,195 yen oie 27,323 27,697 7,266 7,405 
ineenee. Se 5.488 5,639 996 982 5,464 5,539 265 .267 1,453 1,481 


in such period. Knowing the units of output expected by 
the management for the following month, the total payroll 
required for such output can readily be estimated from the 
average time in hours heretofore necessary to manufac- 
ture a unit of output and the average hourly rate of all 
employees. Having estimated the total payroll of the de- 
partment in this manner, the productive labor can then be 
estimated for the month, since from the departmental 
records of past performance the average ratio of produc- 
tive labor to the total payroll is known, 

Applying now the method just outlined to a practical 
example, let it be assumed that 5660 units of output are 
required to fill orders for the coming month of March, 
and further that the management has set the productive 
labor at 80 per cent. of the total payroll of the department, 
and the expense items for which the department is to be 
held responsible at 50 per cent. of such productive labor, 
if satisfactory performance is to be attained. 

The average time which has been required heretofore to 
manufacture a unit of output is computed from the de- 
partmental records in the manner herewith indicated in 
detail in Table 1, and as will be readily noted is the 
average of six months’ performances. 

Having ascertained the average time actually required 
to manufacture a unit of output during the preceding six 
months but one, August to January, this time, 1.01 hours, 
is set down in the proper column of tabulated data 
(Table 2) as the estimated time required per unit 
of output for the month of March. In this connection it 


should be particularly noted, however, that the average 
time thus used is the average not for the preceding six 


hourly rate of the department, exclusive of monthly men, 
is ascertained from the departmental records in much the 
same manner as is the average time per unit of output, 
and having it and the estimated total number of hours 
required, the total estimated payroll can be figured. 

In the example under discussion the allowance for pro- 
ductive labor for March was figured at 80 per cent. of the 
total estimated payroll; it is therefore $1198.40. Similar- 
ly, the allowance for departmental expenses was figured 
at 50 per cent. of the estimated productive payroll, and 
it is therefore $599.20. The latter amount should now 
he divided among the expense items for which the depart- 
ment is to be held responsible. Having made this divi- 
sion, based usually on past requirements, it then be- 
comes necessary to see that such assignments are not 
exceeded, which may be done by carefully estimating the 
cost of each proposed expenditure before authorizing it 
and checking against the proper individual expense al- 
lowances, so that each will always be kept within bounds. 

The preceding method is one of averages, and hence it 
follows that the longer it is in use, the more nearly exact 
will be the calculations. It is in no sense offered as a 
scheme of universal applicability, or even of application 
to items of manufacture which undergo marked changes 
in size or the equivalent from month to month—as, for 
example, a small number of units of large size one month 
to be followed by a large number of units of small size 
the succeeding month; but, that it has a distinct field of 
usefulness and one of considerable range is shown by 
its successful working in one of the largest industrial 
plants of this country. 
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Linkwork Problems--Velocity and 
Force Relations 


By F. A. 





SNYNOPSIS 
out linkwork with certain velocities or force rela- 
This method has many 


A simple explanation of how to lay 


lions between its parts, 
useful applications and should be understood by 
everybody in the drawing room, Several common 
constructions are used to show its practical ap- 
plication, including the Whitworth quick-return 
motion, the slotted-arm quick-relurn motion, and 


fhe common and double toggle joints. 





Cases frequently arise in which it is desired to lay out 
a piece of linkwork with certain velocity or force rela- 
An example of the for- 
ner is found in the quick-return mechanisms of shapers 
the latter in mechanisms, 
such as those of compressed-air riveting machines. Ln 


tions between its various parts. 


and of various toggle-joint 








HALSEY ¢ 


requires more study and mental effort, even though the 


former may require the drawing of a few more lines than 
the latter. 


ELEMENTARY PRINCIPLES 


The method grows out of a few facts that are so simple 


in their usual application as to be self-evident, but being 
less obvious in this connection, they are given here in or- 
der to refer directly to them. 

Let Fig. 1 be a 
At any moment, the direction of motion of any point B 
of the disk is that of the perpendicular BC to the radius 
AB. Therefore, if the 
we have the first of these principles: 


disk revolvine about its center AA. 


direction of motion is known, 


(A) The center of motion of any moving point is lo 


cated inca line drawn through the point and perpendicu 
tf th 


lar to the direction of motion. point moves in a 











FIG.3 
FIGS. 1 TO 6 DIAGRAM 
the shaper mechanism it is desired to give as uniform a 
velocity as possible to the cutting tool with as high a re- 
turn velocity as is feasible, while in the riveter mechan- 
ism it is desired to have the closing pressure on the rivet 
exceed the pressure on the piston by a determined ratio, 

The most satisfactory method of doing this is by the 
Reuleaux analysis, which is purely graphical and easily 
learned. This analysis is the foundation of many text- 
mechanism of practically all that have heen 
published during the past twenty or thirty years—but 
nevertheless its the where 
it has many useful applications, las been surprisingly 
slow. This article is an attempt to explain its principles 
and to show its application to practical problems, 


hooks on 


progress in drawing office, 


In doing this some of the later developments of the 
method will be ignored, because of the increased effort 
required in learning them, In solving problems of this 
kind, which the average man has to do occasionally only, 
2 method that is easily learned is preferable to one that 
 *Copyright, 1915, Hill Publishing Co. 
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ILLUSTRATING 


FIG.4 FIG.6 


THE INSTANTANEOUS CENTER 


straight line this statement still holds true, with the pro 
viso that the center of motion is at an infinite distance: 
Other principles are: 
(13) The velocities of all pom at 
from the center of motion are equal, 
(C) The 
from the center are to one another as 
From (B) and (C) we obtain a graphical method of 
finding the velo ity OF any point from the known velocity 


the same distance 


different distance 


those distances, 


velocities of pom at 


of any other point of a revolving disk a follow 

(ID) The velo ity of point RP. Fie. 2, being represented 
to scale by the leneth of the line BC. to find the velocit 
of point D. draw the are DE from the center A, draw 
AC and, through 2, LF parallel to BC, and BF is the 


velocity of 2D. 
The INSTANTANEOUS CENTER 
Fig. 3 represents by its center lines the classical four- 
link mechanism of Reuleaux. Any link of this mechan- 
ism may be fixed, the effect of fixing different links on 
the motion of the parts being fairly startling. In the 
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figure link AB is supposed to be fixed and is so indi- 
cated, as it always is in the Reuleaux analysis, by the 
short section lines leading from it. In actual machines 
link AB is the frame which, in this analysis, is always 
represented in this manner by a straight line connecting 
the points, or pins, and having short section lines leading 
from it. 

in this mechanism links AD and BC turn about the 
pins A and B and our first consideration is the charac- 
ter of the motion of link CD. The pin C is a part of both 
links BC and CD. Its motion is determined by the fact 
that it is part of BC, the direction of that motion being 
the arrow CF perpendicular to BC. As it can have but 
one motion, its direction of motion when considered as 
part of link CD must also be this arrow CE. By prin- 


Av 
f% 


,* 
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traced by the instantaneous center in its movements 
which path Reuleaux named centroid. 

SIMPLE ILLUSTRATIONS OF THE INSTANTANEOUS CENTER 

The conception of the motion of this link as a turn- 
ing motion about a center that is itself in constant mo- 
tion requires some mental effort, and this effort is made 
easier by reference to common constructions in which the 
motion is simpler. 

A vehicle wheel, Fig. 5, when rolling on the ground 
turns at any instant about the point A in contact with 
the ground, and this point moves forward with the wheel 
and traces the line AB. For any position of the wheel 
this point of contact A is the instantaneous center for 
that position, and the path AB traced by it, that is, the 
ground line, is the centroid of the wheel. Similarly, 
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FIGS. 7 TO 11. 


ciple (A) the center of its motion as part of link CD must 
be somewhere in a line BF through C and perpendicular 
to CE. Applying the same reasoning to pin J, its center 
of motion when considered as part of link CY) must lie 
somewhere in a line AF through D and perpendicular 
to DG. Now the link CD being a rigid body, it moves 
as a whole and all points on it must turn about the same 
point. Since that point for one end of it lies in line BF 
and for the other end of it in line AF, the single point 
about which the entire link, for the instant, turns must 
be at the intersection / of these lines. This point was 
named by Reuleaux the instantaneous center. Others 
liave called it the instant center, the virtual center and 
the centro. 

It will be observed at once that for every position of 
the parts a different instantaneous center will be found. 
Four such centers are found in Fig. 4. By drawing a 
smooth curve through them we obtain the path ABCD 





DIAGRAMS SHOWING 














FIG. bi 


FIG. 10 


VELOCITY RELATIONS 


a circle A, Fig. 6, rolling on a second stationary circle / 
turns at any instant about the point of contact C of the 
two circles, which point of contact is the instantaneou-: 
The es- 
sential difference between these cases and that of the link 
is that in these cases the instantaneous centers are ob- 
vious and the centroids are the simplest of curves which 
are eavily drawn, while in the case of the link the cen- 
troids are complex curves which can be found only by 
construction. <A little consideration of Fig. 4, imagining 
the link to move from position to position as drawn, 
will now make clear the fact that its motion, like that of 
the vehicle wheel, is one of turning about a moving in- 
stantaneous center. 

This conception is true not only of this link, but of 
all possible motions in a plane, all of which may be re- 
garded as turning motions. In the case of such parts as 
pulleys and gears the centers are fixed, while in others 


center, and the stationary circle is the centroid. 
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the centers themselves move, the case of the link being 
but an illustration of a universal truth. This concep- 
tion is the foundation and the leading feature of the 
Reuleaux analysis. 


Tue Vetocity RELATION 


Suppose, now, we have given the velocity of point F# 
of link AD, Fig. 7, and wish to find the velocity of point 
F of link BC. Representing the velocity of point £ by 
the length of the line LG and applying principle (D)), we 
find the velocity of point DY to be the length of the line 
DH. Drawing the are DI from the instantaneous center 
J, we obtain the point 7. If this point were carried 
by a short arm JA’ projecting from link CD, it would, 
by principle (B), have the same velocity as point D. Lay- 
ing down JL equal equal to P// and again applying prin- 
ciple (DY), through the triangular construction from in- 
stantaneous center J, we find the velocity of pin C to be 
CM. Repeating the construction again from center B, we 
find the required velocity of / to be FN. These simple 
constructions are all that are required in similar cases. 

The force relation is given at once by the principle of 
virtual velocities, which tells us that the forces exerted 
are inversely as the velocities. 

That is: 

force at F velocity of BE 
force at EB velocity of F 
or 
force ai F = force at BX velocity of 5 
velocity of F 
VeLocity DIAGRAM 

The constructions so far shown will give the velocity 
relation between any two points at any selected position 
of the mechanism. In a shaper mechanism, for example, 
the complete study of the motion makes necessary the 
laying down of a velocity diagram in which the velocity 
of the cutting tool at various points is plotted vertically 
to scale along a horizontal line the length of which repre- 
sents a complete stroke. It is necessary only to repeat 
the construction shown in connection with Fig. 7 for a 
sufficient number of positions to obtain these various 
velocities for the velocity diagram. These repeated con- 
structions involve the drawing of a good many lines, but 
the constructions being simple repetitions of one another, 
these numerous lines do not lead to mental confusion if 
the principle is understood. 

It should be noted that in many mechanisms the lines 
leading to the instantaneous center become parallel at 
certain positions and do not meet, and in other positions 
near this one these intersections will fall beyond the 
limits of the drawing board. The former case does not 
lead to uncertainty, as it shows that the velocity of the 
connected pins C and D, of Fig. 7, are identical and call 
for no construction. The velocity curve on each side of 
this point is usually quite flat and does not need closely 
spaced points for its determination, such points as can be 
found by constructions that fall within the limits of the 
drawing board being sufficient. 

ILLUSTRATIONS FROM ComMMON CONSTRUCTIONS 
eXx- 
are 


The simple constructions shown give a complete 
position of the method, but additional illustrations 
desirable for those to whom it is new. 
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Fig. 8 represents the common crank, connecting-rod 
and crosshead mechanism of a steam engine, and by the 
construction shown we obtain the velocity of the cross- 
head compared with that of the crankpin. Recalling the 
proviso of principle (4), we draw the vertical through the 
center of the crosshead pin, extend the crank and find the 
instantaneous center A of the connecting-rod. Letting 
BC represent the velocity of the crankpin, we draw AC. 
From A as a center and through the crosshead pin cen- 
ter. we draw the are DE and find point 2, which, were 
it a point of an arm EF of the connecting-rod, would, 
by principle (B), have the same velocity as the cross- 


head pin. Drawing £G, its length is that velocity. 


Kvrect or CHANGING THE FIxeEp LINK 

The remarkable transformation in the character of the 
motions due to fixing different links of a mechanism have 
already been referred to. By changing the fixed link of 
Fig. 8 to its connecting-rod, we obtain Fig. 9, which will 


be recognized as the mechanism of an oscillating steam 





-tecacesunaesoaseses eecoceceatics 


Fig. 12 


FIGS. 12 AND 13. FORCE RELATIONS 
engine, the block at the right oscillating on its trunnions, 
while the inclined link slides through it. The construc- 
tion for finding the velocity of this sliding link as com- 
pared with the crankpin is given in the illustration, 
but is so similar to the last one that detailed description 
seems The reader is advised to trace it 
through. 

A more striking change in the character of the motion 
results from making the crank of Figs. 8 and 9 fixed. 
This construction is shown in Fig. 10, in which the for- 
mer crank is AB, shown in a vertical position and fixed. 
A moment’s consideration will show that we have here 
the revolving part of a Whitworth quick-return motion. 
The former link, here the radius arm AC, is the con- 
stant length, constant speed, first-motion radius arm of 
the Whitworth motion, BC, carrying the slide, being the 
variable-length, variable-speed radius arm and AB be- 
ing the eccentricity. Adding link DEF and slide F, we 
have the mechanism complete. 

The radius arms AC and BC here revolve about fixed 
centers, and when comparing their velocities we have no 
instantaneous center to consider. Let the velocity of pin 
C of arm AC be represented by the line CF. The velocity 
of this pin in the direction perpendicular to arm BC is 


unnecessary, 
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CG, constructing the triangle CFG. The ve- 


locity of the tool-slide # is now found from CG precise- 


found hy 


ly as in the case of the steam-engine mechanism of Fig. 
8. We tind the instantaneous center //7 of the connect- 
ing-rod DH, draw Gli and find DI, the velocity of the 
erankpin 2. ‘Phe are 4/4 drawn from /H gives the point J 
having the same velocity as /, this velocity being JA. 


SLOTTED-ARM QuickK-RETURN MOTION 


This identification of mechanisms that are apparently 
radically different as essentially identical and differing 
onl in the link selected to be fixed is one of the most re- 
markable results of the Reuleaux analysis. Another result 
of it is shown in Fig. Et, which differs from Fig. 10 only 
in the proportions of tts parts, but which becomes the os- 
cilating-arm quick-return motion to be found in most 
shaping machines, 

The line AB of Fie. 10 has been lengthened and the 
fixed-length radius arm AC shortened and placed at the 
top instead of the bottom; that is, the mechanism has 
heen turned bottom side up. The construction for the 
velocity of the tool-slide scarcely differs and is lettered in 
the same order, CF being the constant tangential velocity 
of the crankpin, CG its velocity perpendicular to the 
swinging arm and DT the velocity of pin DY. The instan- 
taneous center of the connecting-rod DF is at H, and the 
velocity of the tool-slide is JK. 


Force RELATION IN THE ToGGLeE JOINT 
A simple illustration of a case involving the force rela- 
tion is found in the common toggle joint, Fig. 12, in 
which a known weight is attached at A and it is desired 
to find the resulting thrust at B. The velocity with which 
the weight descends, which need not be known but is as- 
sumed as represented by any convenient length of line as 
AC, is resolved by the triangle ACD into tangential 
and horizontal components, of which the former is AD. 
The corresponding velocity of pin F is EF. The instan- 
taneous center of link BF is G. The point having the same 
velocity as B is H, and the velocity of 7 and of B is HZ, 
Now we have: 
force atk 
weight at A 


velocity of A 
velocity of B 


v4 A C 
“HI 


RELATION IN Compressep-Atr DouBLE TOGGLE- 
Joint Rivering MACHINE 


force at B = weight at A 
Force 


A more complex case of force relations is found in the 
double toggle joint of a compressed-air riveting machine, 
Fig. 13. At A is the piston pin, the cylinder and piston 
heing indicated. Link AB joints with BC, C being fixed 
to the frame. Link BD connects pin B with the slide 
io which the rivet-closing die is attached. 

The piston, as in the last case, is assumed to move at 
any convenient velocity represented by the line AF. Draw- 
ing LF perpendicular to AF and extending BC, we find 
F the instantaneous center of AB. The are AG@ locates 
point G@ which were it attached to AB by the arm G//, 
would move with the same velocity as the piston. Laying 


down GI equal to AZ and drawing JF and BJ, we find BJ 
the velocity of point B. Next, we find the instantaneous 
center of BD at K. The are DL gives the point ZL which, 
were it attached to BD by an arm LM, would have the 





Vo! 
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same velocity as D, and drawing LN, we have that 
veloc ity. 

It should be noted that we may also find a second point 
having the same velocity as 2), but the velocity OP 
found from it is obviously equal te L.V. in point of fact 
there are always two such points, on opposite sides of 
the instantaneous center. Were the are DE of Fig. 8 ex- 
tended to a complete circle, it would give a second inter- 
section with AB beyond the instantaneous center. In 
ig. 8 the second point is beyond the limits of the draw- 
ing, while in Fig. 12 it is within them, and that is all 
the difference there is between the two cases. 

The force relation is given by the equation: 


Y 


Gl 


LA 


pressure on rivet = pressure on piston X 
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Special Tool for Pointing Small 
Steel Pins 


By Kk. A. THuanton 


An interesting tool is used in the shop of the Keyless 
Lock Co., Indianapolis, Ind. Pins 5 in. long, used for 
the familiar paper spindles, are pointed in- a machine 
having but 244-in. feed. One of these pins, which is about 


*/e¢4 Mm. in diameter, is shown at A. The point is beveled 

















TOOL FOR POINTING SMALL STEEL PINS 
back about 4% in. In use the tool itself is carried in 
the turret of the machine. The piece B is bolted to the 
cross-slide tool block. The wire is fed in through the 
bushing C’ between guide rollers. Just back of the guide 
rollers is a cutting tool set into a cross-slide D. 

In starting the cut the slide is set in as far as it will 
eo, so that the tool starts to cut at the center of the wire 
and gradually feeds outward as the turret feeds the too! 
along the wire. This forms a nice even-tapered point. 
The cross-slide carrying the cutter is operated by mean- 
of the projection on the piece B. As the box-tool is fed 
forward this projection strikes the piece #2 and causes the 
cutting tool to move outward as it is forced along the 
bevel F. Reversal of the movement causes the projection 
to strike the piece G and returns the cutting tool to 
central position again, ready for the next cut. 


3 


In Lowering a Large Steel Storage Tank to its foundation 
in a deep pit Honolulu engineers built up a temporary rest- 
ing place of blocks of ice and then, after the structure hac 
been properly centered, melted the ice uniformly with steam. 
The reservoir is 24 ft. in diameter, 25 ft. high, weighs 14 
tons, and has a capacity of 80,000 gal. 
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licating Gages with Single and 
Double Levers 


EDITORIAL CORRESPONDENCE 





SYNOPSIS—This shows a variety of applica- 
tions of the multiplying-lever form of indicating 
gage. some of which are very ingenious and inter- 
esting. They are used to test shoulders and re- 
cesses which seem to be gaged in this way more 
easily than any other. They are not difficult to 
make in any toolroom, the construction being 
clearly shown in every case. Their increasing use 
by the Denver Rock Drill and Machinery Co, for 
a number of years js a good indication of their use- 
fulness in maintaining accurate work. 





Compressed air is very thin stuff and gets through de 
cidedly small openings when it has the chance. For this 


reason makers of pneumatic hammers and similar ap- 


To use, the plunger is pulled back by the knurled end, 
and the pin A’ locked in the slot Z. Then the nipple 
is put into place, the plunger released by turning the 
knurled end and the thickness of the flange read by 
the end of the pointer. The accuracy of the reading is 
tested by the standard test piece M, which is of steel, 
hardened and ground. 

This nipple fits into the head C, Fig. 2, at the coun- 
terbored hole )), while the lower end of the plunger EF goes 
against the shoulder of the counterbore when the gage is 
placed to straddle the head as shown. Letters A and 
B refer as before to the nipple. 

Another somewhat similar gage is shown in Fig. 3, 
the object being to gage the height of the half-rings A. 
These are placed on a surface plate so that the projection 
on the pointer C makes contact with the ring, the gage 


























INDICATING THICKNESS OF FLANGE 
MEASURING A SMALL LEVER 


FIG. 1. 
FIG. 4. 


pliances require careful gaging methods to insure proper 
fits and the duplication of parts. Those who remember 
the gages previously shown from the shops of the Denver 
Rock Drill and Machinery Co., Denver, Colo., will be 
glad to see how this work has been extended. 

The multiplying-lever principle is used almost exclu- 
sively, and the varied applications of it make an inter- 
esting study. Fig. 1 shows its application to the gaging 
of the thickness of the flange A on the nipple B and also 
the depth of the counterbore which it fits into. This 
nipple is slipped into a side opening of the foot C and 
gaged through the plunger D and the lever FE. The 
lower end of the lever goes through the barrel of the 
gage F and makes contact with the flange G. The spring 
1 tends te force down the plunger and the spring J tends 
to keep the needle against the pin J. 


FIG. 2 
OF COUNTERBORE 


FIG. 3. TESTING A 
HALF-RING 


INDICATOR FOR DEPTH 


feet D resting on the surface plate. The upper end of 


the gage FE serves for a handle as well as for the grad- 


uations for the pointer readings. 
GAGING Distances rrom Pin Houe 


Another very particular piece is the forked lever A, 
Fig. 4, the special measurement being from the hole in 
the forked end to the extreme end of the lever. This 
is gaged by placing the hole in the lever over the pin 
B and letting the curved end of the indicating lever con- 
tact with the end, as at C. The other end of the lever 
indicates the variation, only 0.005 in, plus or minus being 
allowable. 

The device shown in Fig. 5 is in reality simply a 
surface gage with a multiplying-lever attachment. The 
standard A is very substantial and mounted on three 
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FIGS. 5 TO 9. 








hardened feet. At the top of the post is an arm B car 
rving a pointer C which multiplies ten times at the outer 
end. This is used while the piece is in the lathe, the 
faceplate serving as a surface plate, and also for final 
inspection on a surface plate as shown. 


GAGING Depry or Taper Hoes 


Gaging the depth of taper holes so that a taper plug 
will go in the correct distance is not an easy proposition. 
But the gages shown in Figs. 6 and 7 handle both the 
fit of the plug and the location of a slot through the 
plug. 

The plugs are made to gage the cross-holes drilled 
in the end for the bolt A, Fig. 6, so that they can be 
made and assembled in quantity. The gage B is used in 
the hole to insure the taper being at the right depth so 
the plug will be tight when the lever (’ just bottoms on 
the outside of the casting, 


VARIOUS FORMS 





INDICATING GAGES 





OF 











The body of the gage is turned to the correct size 
and taper for the hole, including the smaller end D. 
The rod / runs through the gage lengthwise, showing 
at the cut-away portion, which affords a place for the 
indicating needle F. The short end of this lever fits 
into the groove G, which allows the rod £ to be turned 
completely around. 

Only partial turning is necessary, however, the hook 
H being turned into line with the small end by the 
knurled end of the rod J in order to be pushed through 
the opening for the plug. Then the rod is turned until 
the hook contacts with the outer surface and the depth 
of the hole read by the pointer on the flattened portion 
of the body. 

In addition to gaging the depth of the hole, the posi- 
tion of the slot in the body, which corresponds to the 
slot A in the plug, must be accurately located, Fig. 7. 
For this purpose the gage B is used, the taper portion 
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FIGS. 10 TO 14 


A NUMBER OF OTHEL 


FORMS OF INDICATING GAGES 
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fitting the hole and the hook ( on the multiplying lever 
D making contact with the upper end of the slot in the 
body. 


GAGING SHOULDERS AND Depttis 


Another shoulder, or flange, gage is shown in Fig. 8, 
this being. for gaging the flange A of the bushing, or 
sleeve, B. To measure this accurately, the bushing is 
slipped into the knurled ring C and the projecting collar 
A pushed into the ends of the gage until the ring C con- 
tacts with the end of the gage. In this way the flange 
A is forced against the short end of the lever D and the 
multiplied reading taken off at L. The raised edge PF 
protects the needle from injury. 

A somewhat different gage is shown in Fig. 9, this 
being for measuring the depth of the hole in the valve 
with the The valve seat A rests 


reference. to seat. 

















GAGING RELATION OF RECESS AND OUTER 


FLANGE 


FIG, 15. 


against the three spots B, the metal between being re- 
lieved for this purpose. The hole in the valve fits over 
the projection C, while the plunger D, connected with 
‘the short end of the lever /, indicates the relation be- 
tween the bottom of the hole and the face of the seat. 

The gage shown in Fig. 10 is for the distance from 
the lower hole to the lip A in the pawl shown in the 
foreground. This is shown in position in the gage at J}, 
with the lip in contact with the short end of the lever ¢, 
the long, or needle, end being at D. The pawl is held in 
position by the plug /. The gage is also used to test 
the piece as it is being ground, the pin on which the 
trigger is held fitting into the central hole of the gage, 
instead of the pin shown. Three hardened plugs act 
as feet to set it square against the face-plate. 

The piece F is a standard for testing the gag 


re at 
The central pin fits the hole in 


regular intervals. the 
gage already referred to, the raised edge G representing 
the distance to the lip of the pawl. 


GAGING FLATS AND FLANGES 


The use of the multiplying lever in gaging the depth 
of flats on a cylindrical piece is shown in Fig. 11, the 
flat being at A. The gage is pushed over the piece un- 
til the base B seats on the flat, being guided by the side 
pieces C. The short arm of the lever ) contacts with 
the cylindrical portion of the piece and moves 2 to show 
whether or not the flat is the proper depth. 

In Fig. 12 another application gives the depth of the 
recess A, in the flange, this recess fitting around the 
flange B of the handle at the right. Its purpose is to 
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hold the handle without shake and yet allow it to turn 
readily with the hand. 

The end of the gage ( fits into the recess in the flange 
and the pointer indicates the depth at its upper end. 


DounLeE-NEEDLE GAGES 


The use of two needles, or arms, on a single gage is 
shown in Figs. 13, 1£ and 15. The first is for gaging 
the ball race shown, the two levers indicating not only 
the diameter or radius of the sides of the race, but their 
relation to each other and to the side of the race. 

The gage consists of the substantial casting A, carry- 
ing the hardened-steel pins B on which the ball race 
rests. Pushing the race into contact with a stop at the 
small end of the levers brings them into contact with 
the sides of the race and indicates the size at the long 
end. 

To measure the length of the neck A, Fig. 14, as well 
as the depth of a counterbore in the center, two levers 
are used as shown. The base of 
fit the neck of the shaft, as at B, this bringing the lever 
( into contact with the counterbored surface and the 
lever D with the end of the neck. The tolerances are 
0.010 in. for the first and 0.020 in. for the second. 

The third of these gages the surfaces A and B with 
relation to the flange (. The end of the gage D fits into 
the smaller hole of the piece; the gage / fits the larger 
hole at the end, and the hardened pins / seat against 
the flange C. The smaller lever G makes contact with 
the shoulder A, while the lever // gages the surface BR, 
both indications being read from the pointers T and J, 
with suitable modi- 


the gave is bored to 


As can be seen, this form of gave, 
fications which can be made by any ingenious toolmaker, 
lends itself to many uses and makes a very reliable in- 
dicator. When standard gaging pieces are made for 
testing such gages, any error due to the pointers becom- 
They 


can be used quite rapidly and have preved so suceess- 


ing bent can be readily discovered and corrected, 


ful in maintaining the accuracy required on air-tool and 
meter work that ther deserve careful consideration by 
all tool designers, 


Inspection of War Material 


By TRCUMSEIL SWILET 


The events of these days are to me provocative of remi- 
niscences of the times of the Civil War. It is known well 
enough by everybody that many establishments in- the 
United States are now busily employed in the manufac- 
ture of various war material, and in connection with such 
manufacture we are hearing interesting stories about the 
peculiar insistencies of some of the inspectors who have 
to examine and pass on the output before shipment. 

This is not at all new to me. It happened, now more 
than fifty years ago, that | was emploved on war material 
almost throughout the entire period of the Civil War in 
one of the largest machine shops in the state outside of 
New York City (which then boasted a number of large 
marine-engine works, which, as, for instance, the Novelty 
Works, did a wide variety of other work), and in this shop 
I consequently had- my experiences, Our work in this 
shop at the beginning of the war was in the way of assist- 
ing in the manufacturing operations of the Watervliet 
) The work at in the ante-bellum 


Arsenal. this arsenal 
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days had been the marufacture of harness and horse equip- 


of the war were continued in the same line. The work 
that came to us first, then, was the making of bits for 
The sides of 
these bits were drop-forgings, and they were to be filed 
all over previous to tinning. The filing of these bit- 
sides employed a great many men, both at the arsenal and 


artillery horses, and later also for cavalry. 


Our work was on a piecework basis, while 
It was 


at our shop. 
the men at the arsenal worked strict!y by the day. 
not long before it became known to all of us that while 
we were filing on the average twenty-five sides each per 
day, and not earning extravagant wages at that, the men 
in the arsenal were filing only two sides per day, with a 
general understanding that if anvone should file three in 
a day he would be in danger of being discharged for 
slighting his work. That was the scientific management 
of the period, 

This arrangement came to an end after a time. The 
inspector of the sides at our shop was an old and super- 
annuated regular army sergeant, absolutely honest, I 
believe, but with unlimited capacity for finding fault, and 
as there were no gages or standards to refer this work to, 
it all depended upon his judgment, of which he had 
plenty—such as it was. 


IxsrpectinGe Bir SrpEs 


I was sent one day to assist him by stamping the sides 
with his mark as fast as he examined them. He would 
hand them to me, frequently with some remark as to the 
file streaks not all running the same way, or something 
of that sort, and I would stamp them all as fast as I 
received them. It turned out after a time that whenever 
he had made a remark to me it was meant as a rejection 
of the piece, and when he “caught on” to what I had been 
doing the inspection came to an end at once. He told his 
story to the arsenal authorities and then a new arrange- 
ment was made. After that our filing was all done by day 
work, with never a hint allowed with reference to hurrying 
up on the job, and the shop proprietors were paid a liberal 
percentage upon all the wages. Of course not half as 
much work was done, and none of it was done any better, 
but it all passed, as there was then a different inspector. 

Then we got into the making of shot and shell—all 
cast iron, 2-in. solid shot, 24-pounder, 32-pounder, 8-in., 
10-in., 13-in. and 15-in. shell. The 13-in. and the 15-in. 
shells, we understood, were to be used for battering forti- 
fications, and were not considered to have the function of 
regular explosive shell. They had a central spherical 
cavity about 4-in. diameter, and the charge of powder they 
carried was only for the purpose of destroying the shot, 
so that it could not be picked up and thrown back at us. 

The smaller shells had a reamed taper hole for a brass 
fuse plug, while the larger she'ls were tapped for a large, 
flat, white-metal time fuse to be screwed in. Advantage 
was taken of the latter circumstance for a little experi- 
ment. One of the 13-in. shells was filled with water, a 
steel, tight-fitting plug was screwed down on to the water 
and the shell was rolled out into the vard and forgotten. 
One morning in January when we came to work there lay 
the shell split entirely in two by the frost, the halves lying 
apart and not even touching each other. A 15-in. shell 
served the same way did not split. 

The making of those shells was fine work. for those 
days, and would pass for first-class work even now. I had 











ment, and naturally the activities there at the beginning 
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the turning of the iron patterns for the smaller sizes of 
the shells, and it was then that I first learned to work 
fo thousandths of an inch. Of course 1 had a revolving 
rest to give the spherical shape. 

The skill requirements were quite as exacting, although 
entirely different, in the foundry as on the pattern work 
in the machine shop, and the shells as turned out were a 
product not to be ashamed of. 


INSPECTING SHOT AND SHELL 


When it came to the matter of inspection there were 
To begin with, the 
iron to be used was strictly specified and closely tested by 
sample. Then the shells of each size were required to 
he within certain narrow weight limits, and must not 
have any discoverable sand-holes in the side opposite the 
fuse, which was the top side in the moid. - They must. pass 
through and not pass through ring gages tried in every 
direction, the difference, I think, for the 24-pounder and 
the 32-pounder shell, of which we made the most, beine 
0.04 in. This for castings as they came from the mold. 
The core was required to be central in the shell, and for 
this there were special calipers made to reach inside the 
shell and measure the thickness of the sides all around. 
The tapered or threaded holes for the fuses had also their 
limit gages to be satisfied. 

Although some of these requirements were of vital 
importance, and all of them justified from the military 
viewpoint, the official inspection at the works before ship- 
ment was more or less a farce. The inspectors in this 
case were not military men at all, but a couple of rough 
mechanics of the cheaper class, apparently not used to 


many requirements to be satisfied. 


anything fine or exacting in all their experience. They 
came to the works about 9 o’clock and left about 4. When 


they came in the morning they were first shown into a 
private room upstairs in the office, and they visited this 
room again for another quarter of an hour before leaving. 
All the inspection they were ever seen to do was to try 
the ring gages over a few of the shells and to peck the 
outsides with a sharp-pointed hammer, and they passed 
practically everything. 

There is nothing, after all, so bad about this story as 
the telling of it might suggest. The proprietors of the 
works were stanchly patriotic, and they were as honest 
and honorable as any men | have ever known in my life. 
The strictest care and watchfulness were maintained all 
through the processes of production, and everything was 
inspected as it went along, so that any proper official 
inspection afterward would have been, as to all essentials, 
a work of supererogation in any case. 

An INCIDENT OF SPANISH War Days 

During the Spanish War I one day passed through an 
establishment, now out of business, where rifle projectiles 
4 or 5 in. diameter were being turned out, and there I 
incidentally noticed a curious thing. A man was going 
over a lot of projectiles and trying threaded gage plugs 
into the tapped holes in the base or rear. There were of 
course two plugs, one to go in and the other not to go in. 
It appeared that the holes were tapped, say a millionth 
of an inch, more or less, too large, so that both of the 
plugs would go in, and the man was carefully, and I must 
say skillfully, battering the threads of the hole a little so 
that the “not go in” plug should not go in. I could not 
imagine such an incident occurring in our old shop. 
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feasuring Temperatures for Heat 


Treatment Processes 


by 


KF. G. 





SYNOPSIS 
including some of the elementary information 
which is generally overlooked; the construction of 
thermocouples, how they operate and why they fre- 
guently give unsatisfactory results, 


A dISCUSSton of (¢ fual CH pt rie NES, 





This is not intended to be a treatise, but rather a dis- 
cussion of the ways and means of heat treatment—not 
so much an original contribution to the subject as a com- 
pilation of information as to the details of equipment 
and methods of using it. This information is so clemen- 
tary that most hooks on the subject pass over it, and thus 
leave each investigator go through the trials and tribula- 
tions of finding out what means and methods to use in 
developing heat treatment. 

The importance of proper equipment cannot be over- 
Proper equipment is not necessarily the most 
In fact, in the long run, not infrequently it is 
I remember purchasing a 


estimated. 
expensive. 
the cheapest, even in first cost. 
thermocouple a few years ago for use in a furnace where 
temperatures were frequently changing. It was delivered 
with a graphite sheath, which should not have been fur- 
nished, because it is so thick and such a poor conductor 
of heat that its temperature changes slowly; hence the 
temperature registered by the thermocouple was always 
out of phase with the temperature of the furnace. And 
no matter how good the thermocouple and its galvano- 
meter were, no matter how much they cost, the equipment 
was not giving the furnace temperature, which was the 
purpose for which it was acquired, 


KNOWING THE EQUIPMENT 


Poor equipment—that is, decidedly unsuited equip- 
ment—may be made to answer in a pinch, provided the 
user has a thorough knowledge of it, including a know!l- 
edge of its limitations. Knowledge of one’s equipment is 
certainly essential, for with the best equipment and no 
knowledge of its limitations the most puzzling and fre- 
quently misleading results will be obtained. 

For example: I remember my first experience with a 
portable pyrometer, consisting of a thermocouple and gal- 
vanometer, concerning which the manufacturers gave no 
information whatever, and I doubt whether the manu- 
facturers at that time had much knowledge themselves 
regarding it. At any rate, the discordant results ob- 
tained forced its early abandonment. 

1 also recall the case of the use of a portable pyrometer 
in a certain forge shop, where I saw the foreman, with 
a piece of steel in the furnace, the door closed down, the 
thermocouple inserted at the corner of the door, looking 
with great interest at the needle of the galvanometer. 
When the needle reached the temperature he thought was 
about right, he pulled out the thermocouple and allowed 
the steel to cool in the furnace. The cold junction end 
of the thermocouple was so hot that it was necessary to 
wear a glove when pulling out the thermocouple, and 


*Naval constructor, United States Navy. 


Conunn® 


That cold end tempera- 
what it 


handle it very smartly, at that. 
ture Was probably not less than 200 deg. F.; 
actually was no one knew. But the reading of the gal- 
vanometer gave no real indication as to the temperature 
at the point where the thermocouple was inserted, and 
there was no information even so good as the reading of 
the galvanometer as to the temperature of the metal itself, 

Still another example—that of a large annealing fur- 
about rt., 
couples connected to a recording pyrometer. 


three thermo- 
These ther- 
movcouples were short, so that the ends barely projected 
into the No attention was paid to the tem- 
perature of the cold junctions. 


nace, 5x30 which contained 


furnace, 
The recording pyrome- 
ter was mounted on the side of the furnace, where it was 
subjected on the one hand to the heat coming from 
the the other to drafts of 
together the equipment was admirably designed to give 


furnace and on air, and al- 
false and misleading information as to the furnace tem- 
perature, and again no means was provided for obtaining 
the temperature of the metal. 


A LirrLe THING 


A rather interesting case of disregard of the cold end 
temperature came to my attention not ago. =A 
tool manufacturer reported to the firm from which he 


long 


bought his thermocouples and pyrometers that he had no 
uniformity of results from their heat treatment. He had 
hot tampered with the galvanometer, he had his thermo- 
couples tested at a good laboratory, and when there was 
no improvement in their work he inserted new thermo- 
couples, still with no change for the better. Fortunately 
for that company, the thermocouple manufacturer had an 
He found 
that the cold ends were close to the window, with the re- 


observant person to send to look at the job. 


sult that changes in temperature, even between bright 
days and cloudy days, would exert a very marked effect on 
the galvanometer readings. He caused them to bury the 
cold junctions, recalibrated the pyrometer for the new 
condition, and thereafter no difficulty appeared, 

More examples are unnecessary, but | must repeat that 
a knowledge of the limitations of pyrometric equipment 
is essential if satisfactory results are to be secured, 

It is particularly necessary to know the degree of ac- 
curacy attainable with the equipment and desirable for 
the work in hand. Temperature is always a most difficult 
element of calculation to measure. Any engineer who has 
had experience with engine tests knows that; and any 
difficulty had in the ordinary range of the mercurial ther- 
mometer is very much magnified when dealing with tem- 
peratures in the range of the thermocouple, 

The maximum accuracy ordinarily attainable in’ shop 
practice ix about 10 deg. C., or say 18 deg. F. By this it is 
meant that if the thermocouple itself is properly cali- 
brated, that the galvanometer, if it is used, has been cali- 
brated with the thermocouple and its connecting leads ; 
that the cold end is maintained constantly at the tempera- 


ture at which the equipment was first calibrated; and if 


3 a few other important factors are controlled, any tem- 
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perature registered by the pyrometer is probably within 18 
deg. F. of the actual temperature at the hot end of the 
thermocouple. Further, it means that if a critical point 
of a steel is determined, the temperature to which the 
forging itself is brought for heat treatment must be at 
least 36 deg. F. higher than the critical point thus de- 
termined, in order to allow for a possible minus error on 
the part of the couple with which the critical-point de- 
termination was made and for a positive error on the part 
of the thermocouple with which the temperature of the 
forging was measured. ‘This matter of precision is not 
very frequently taken into account. 

It may be that the greatest obtainable accuracy is de- 
ired, in which case the problem is not at all simple, and 
for which the greatest care and most constant vigilance 
must be exercised to maintain the equipment at maximum 
accuracy. It will pay to do a certain amount of experi- 
mental work to find out within what limits the heat-treat- 
ment temperature may be allowed, because it may be founc 
that these limits are fairly wide, and that the accuracy 
required of the equipment is correspondingly less. This. 
in turn, will result in cheaper equipment to buy and less 
difficulty in maintenance. 

It must be apparent from the foregoing that definite, 
accurate knowledge of the limitations of one’s pyrometric 


equipment must be known. 
Tue Meriuop ror Hiagun TEMPERATURES 


Pyrometry may be defined as the art of measuring 
temperatures above the limit of the mercurial thermome- 
ter. It may be interesting to review for a moment the 
method which was used in determining some of the high 
temperatures which we consider we know. 

Since temperature is not an actual bit of matter that 
can be weighed or similarly measured, it it necessary to 
determine temperature by observing some natural phe- 
nomenon, such as the expansion of a liquid or a gas which 
occurs When this substance is maintained at the tempera- 
ture which it is desired to The Centigrade 
scale is determined, for example, by noting the length of 


measure. 


a column of mercury inserted in melting ice, and again 
when it is inserted in the vapor immediately above boiling 
The difference in length is then divided into 
100 divisions, or degrees, and calling the melting point 
of ice 0 dez., and the boiling point of water 100 deg., 
then any intermediate temperature is given by the length 
of the column of mercury when maintained at that tem- 
The scale 


water. 


perature, this length being expressed in degrees. 
may be extended above the boiling point of water and 
hclow the melting point of ice, and temperatures with- 
out the range obtained by extrapolation. This is an ele- 
mentary explanation, and takes no account of various fac- 
tors essential in a scientific determination, but it will 
suffice as an illustration. 

The temperature of iron when it is hot enough to weld 
would, of course, melt the glass and vaporize the mercury 
of a mercurial thermometer; so it becomes necessary to 
find some other means of measuring the temperature. It 
is a bit difficult at first to see how the original investiga- 
tors determined such high temperatures as the melting 
point of copper, for example. 

It was done by observing the expansion of gases at 
different temperatures. Suppose that a body of gas is con- 


fined in a small receptacle and maintained at constant 
pressure, but allowed to expand, as in a manometer or 
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ordinary mercury pressure gage, the container for the 
gas being of a higher melting point than that of the 
substance the melting point of which is to be determined. 
Then, if the volume is determined at the melting point 
of ice, and again at the boiling point of water, and the 
difference in length divided into 100 parts, we have the 
increase in length for each degree Centigrade of temper- 
ature. Then, if the length of the column is determined at 
the melting point of copper, and we measure its increase in 
length from its length at the melting point of ice, we 
have the number of degrees Centigrade at which the cop- 
per melted. The scale of temperatures thus determined 
is what is referred to as the 


ia) 


gas scale.” 


NarurnaL Law or Mera.s 

Long ago it was discovered that between different metals 
or different alloys of the same metal there was a peculiar 
thermo-electric phenomenon ; that is, if two wires of dis- 
similar metals were coupled together, one junction kept 
‘ool and the other heated, electro-motive force was gener- 
ated at the hot junction, this electro-motive force being 
nearly proportional to the difference in temperature. The 
ordinary thermocouple is simply the practical applica- 
tion of this law. No electro-motive force is generated 
when both ends are at the same temperature. 

If the cold junction is maintained at 0 deg. C. 
hot end maintained at some high temperature 
the electro-motive force generated 


and the 
say that 





of melting copper 
would be a positive quantity and measurable with a milli- 
voltmeter—that is, a voltmeter graduated to read in 
thousandths of a volt instead of volts. Thus a scale might 
he set up which could be called the “thermocouple scale,” 
and which would do for all thermocouples made of wires 
exactly the same in every respect as the wires used in 
this thermocouple. Such temperatures would not be com- 
parable with temperatures given by other thermocouples ; 
so it is further necessary to revert to the gas scale for 
measurement, 

It is the practice to determine the millivoltage of 
a thermocouple at various known temperatures of the 
hot junction, the cold junction being maintained at 0 
deg. C. Then by plotting a curve, with known tem- 
peratures as abscissas and millivolts as ordinates, anv 
millivoltage of that couple may be transformed into de- 
grees by reference to the curve. 

The ordinary pyrometer consists of a thermocouple 
and a galvanometer to read the electro-motive force gen- 
erated by the hot junction. The pyrometer is graduated 
in degrees of temperature, so that it may be read directly, 
without reference to such a curve; but the graduations on 
the pyrometer were arrived at by such reference. 

A gas thermometer is not at all practical for shop uce, 
or even for laboratory use, except by expert physicists. 
The thermocouple, however, is a very handy instrument, 
and that is why it is used. The pyrometer, or galvano- 
meter (which, as stated above, is nothing but a millivolt 
meter graduated in temperatures instead of millivolts), 
is likewise a very handy instrument, and so the combina- 
tion is practicable. 

The thermocouple may be made of any two thermo- 
electrically dissimilar wires; but of course they must be 
wires that are not affected deleteriously by the tempera- 
tures to which they are raised, nor by the materials into 
which they are inserted. The choice of metals is depen- 
dent, basically, on whether the temperatures to be 
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measured are extremely high or relatively low, and also 
by the cost of the wires themselves. 

For high temperatures—that is to say, up to 2700 deg. 
F.— it is necessary to use metals with a very high melting 
point, and there are only two kinds of couples that are 
really suitable; one a combination of a pure platinum 
wire with an alloy of platinum and rhodium, the other 
a pure platinum wire in combination with an alloy of 
platinum and iridium. ‘The latter is rather expensive, 
and quickly becomes brittle; and it has been found by ex- 
perience that the platinum and platinum-rhodium couple 
is the most suitable. As a matter of fact, it is the best 
couple, probably, for any temperature, but it is so ex- 
pensive that for temperatures within their practical range 
it is better to use base-metal couples. 

There is a considerable number of base-metal combi- 
nations, such as copper and constantan wires, iron and 
Of these base-metal 

My own observa- 


constantan wires, iron and nickel, ete. 
combinations, several are satisfactory. 
tion has indicated that the combination of iron and con- 
stantan is the best, and my experience is that it is quite 
satisfactory for shop work, provided it is not worked 
at temperatures greater than about 1800 deg. F., or 
possibly 2000 deg. F. This constantan is composed of 60 
per cent. copper and 40 per cent. nickel. 

It has been stated that the temperature of the cold end 
is quite important. In laboratory work it is customary 
to maintain the temperature of the cold ends at any known 
and constant temperature, preferably that of melting ice, 
or 0 deg. C., which is easily done; but in the shop this 
is impracticable. Sometimes, therefore, the cold junction 
is buried underground. 
if the couple is made of rare metals, because the wires 
must be quite long. It is also common to find that the 
pyrometer—which is really the combination of the thermo- 
couple and the galvanometer—and its connections are cali 


This, however, is rather expensive 





brated for some such temperature as 80 deg., which is as- 
sumed to be the average temperature at which the equip- 
ment will be used, and it is then further assumed that 
at no time will the cold end temperature depart materially 
from that figure. This approximation is a good one to 
make, provided it secures the desired accuracy in the 
work. 

It is better, however, to measure the cold end tempera- 
ture, and an easy way to do this is to use wires for the 
lead wires from the couple itself to the galvanometer 
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of the same metals as the thermocouple. This actually 
transfers the cold junction to the measuring instrument, 
at which point the cold junction temperature may be re- 
corded from an ordinary mercurial thermometer and al- 
lowance made for it. If this is to be done, it is necessary 
that the wires be pretty cheap, and this condition is 
satisfactorily met by the iron and constantan couple. 

The user of thermocouples should, therefore, be par- 
ticular to know what his thermocouples are made of, and 
what his cold junction temperature actually is, and 
should, if practicable, arrange to provide lead wires 
from the couple to the galvanometer of the same metals 
as the thermocouple itself; and then should record the 
cold end temperature and make allowance for it. The 
makers of the thermocouple will provide the user with a 
curve or table showing the deduction to be made from 
the galvanometer reading for any room temperature. Fur- 
thermore, the galvanometer should be located in a place 
where its temperature will be as nearly constant as is 
possible, in order to avoid errors in the galvanometer it- 
self due to changes in its temperature. If these pre- 
cautions are observed, and if, after the installation has 
once been carefully calibrated, the thermocouples are 
regularly checked by methods to be described later, the 
ordinary pyrometer installation should prove satisfac 
tory for average work. 


>. 
* 


Some Methods Used When 
Making Driers 

The Philadelphia Textile Machinery Co., Philadelphia, 
Penn., manufactures driers for various purposes. Some 
of the methods in use are here shown. 

When drilling atomizer nozzles for tobacco driers the 
method illustrated in Fig. 1 is employed. The casting 
is located and held in the jig A, and a ,;-in. hole is 
drilled at B. The part is then center-punched on the 
boss C’, being placed on a center plug as shown. A 1- 
in. hole is next drilled at DV. The casting is then placed 
on the plug /, and a 1y-in. hole is drilled at F. For the 
last setting the casting Is located on a center plug which 
rests in the hole machined at the second setting, and a jg- 
in. hole is drilled at @. 

The part is thus drilled in four settings, the time re- 
quired being 14% minutes. ‘Two of the machined nozzles 
may be seen laying on the table in this illustration. 




















FIG. 1. DRILLING ATOMIZER NOZZLES 


HOLDERS 


MILLING BOARD 
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The fixture used when milling the board holders used 
on hosiery-drying machines is shown in Fig, 2. The 
casting is previously machined on the shank, which is 
placed into a hole A in the fixture. T'wo adjustable 
screws, as B, locate the piece, and a clamp C when tight- 
ened by means of the screws shown holds it securely. 
The fixture is then placed in the position shown, being 
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machine are formed on an Ohl press. ‘The steel bar is 
fed into the slot and placed at an angle between the punch 
and die at A, Fig. 4. 

These cams are approximately 15 ft. in length and are 
made from 2x% in. thick cold-rolled steel. The opera- 
tion is done with the bar unheated, the time being 7 min, 

The fixture when babbitting gear Is 


used brackets 





~ 
° 


a 

















FIG. 3. MACHINING KEYWAYS IN SPROCKETS 


located with an index pin, and the cutter J) is run across 
the face, thus machining it. The sub-base of the fix- 
ture is next raised by means of the handle # and Jocated 
with a pin in the hole F. The machining operation is 
then repeated. One of the machined parts may be ob- 
served at G. 

The fixture used when cutting keyways in sprockets 
It is important that the keyway be 
tooth, and to obtain this 


is shown in Fig. 3. 
in line with the center of a 
result the fixture was designed. 
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FIG. 4. FORMING CONVEYOR CAMS 


shown in Fig. 5. The casting is placed in the fixture, 
heing located by the arbor A and the two half-cireular 
arbors 2B. The screws C are then tightened, forcing the 
casting against the stops so that the thickness of metal 
poured will be equal in the bearings. 

The collars ) are fastened on the half-arbors and an 
asbestos joint is made between them and the ends of the 
casting. Another collar and joint are held in the correct 
location on the vertical arbor by means of the spring 
EB. Diagonal holes are drilled in the casting at #, and 





























FIG. 5. BABBITTING GEAR BRACKETS 


The center bore of the sprocket is placed over a plug 
A, and the V-shaped block B is screwed on the end of 
one of the teeth. The screw C is of sufficient length 
to enable the various diameters of sprockets to be key- 
seated. The V-block is also made separate so that otliers 
nay be substituted to suit other pitches of teeth. 

The ribbon-conveyor cams used on the hosiery-drying 


FIG. 6. BABBITTING THE CAPS 


the molten metal is poured through them and also around 
the arbor A, 

A view of the fixture with the bracket casting removed 
is shown in Fig. 6. It is also used for babbitting the 
caps used on the gear brackets one of which may be 
seen at A. The caps are located in the fixture by means 
of the arbors B and the screws C. 
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Machinist’s Depth Gage 


Some time about 1912, at the shops of the Becton Dick- 
inson Co., Rutherford, N. J.. | had occasion to look after 


some automatic screw-machine work, the products of 





A MACHINIST'S DEPTH GAGE 


which were small brass parts such as needle hubs for use 
on doctors’ hypodermic syringes, requiring small holes 
The depth gage shown in 
It is made of No, 


drilling No. 60 and smaller. 
the illustration was used on this work. 
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Practical Men 


EL 


The shield, or slide, is of hard brass, B. & S. 26 gave, 
sheared in two places and formed over the drill rod. 
Grorce FL KUHNE, 
Kast Rutherford, N. J 


Exhaust Hoods for Heate 
Treating Furnace 


an ideal way of taking care of 
These 


The illustration shows 
the poisonous fumes from heat-treating furnaces. 
fumes are generally CO gas, which has a rather peculiar 
effect on the constitution, causing sickness and heaviness 
and making We have 
had many cases where men have been obliged to remain 


the men logy about their work. 


at home for several days to recuperate from the effect of 
this poisonous gas. 

This exhaust system is quite different from the ordi- 
nary systems installed in connection with heat-treating 
furnaces. 
the entire furnace and rely on this to carry off the fumes. 
This method of using the large hood has many objection- 
features that are by the arrangement 
shown. The draft is rarely sufficient to carry off all the 
fumes, and the hood often interferes with the workmen 


The usual method is to place a large hood over 


able overcome 


by shutting out light and being in the way of cranes. 
Notice particularly the small cone A. This is placed 
inside of the small hood and fastened by an ordinary bolt 


nut. 


and It can be easily raised and lowered so that 
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this cone is in place, the small opening around the outside 
makes it possible to get an exceedingly strong draft just 
where it is most needed. The large hood B in front 
should also be noted. This takes care of the fumes when 
the furnace door is open. 

Other types of hoods have failed for this class of work, 
but we have found that this particular arrangement of 
hood and cone works out very satisfactorily, both from 
an efficiency standpoint, and in’ considering the men’s 
health and general working conditions. 

We found it best to make both the cone and the small 
hood ( of cast iron instead of sheet metal, as the former 


will stand the heat better, will not rust and has many other 


Valuable qualities. The illustration shows only one fur- 
nace connected to the hood, but a whole battery of fur 
naces is connected by an overhead pipe system. 

This special feature of cone and hood has also worked 
out admirably where heavy dust has to be taken from 
a large area. Fumes or dust that is collected in the cen- 
ter of the cone would tend to fall around the side and 
would be drawn up the small circular opening. 

One common fault in working out dimensions for ex- 
haust systems is simply computing the total area of the 
branch pipes and considering this as the area of the main 
exhaust pipe. This we have found to be entirely wrong, 
our experience showing that 20 per cent. should always 
he added. If, for example, four 1-in. diameter pipes 
ure united into one large pipe, the area of this should 
be the sum of the areas of the small pipes, plus 20. per 
cent. This we have found to be good practice, not only 
in the exhausting of heavy gases, but also where buffing 
and emery dust is to be carried away. 

GEORGE B. Moris, 

Buffalo, N. Y. 
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Unscrewing Cylinder Studs 

In 1898 To worked night shift in the repair shop of 
the Illinois Steel Co. at Joliet, TL Early one night 
word came that the engine running the Yod mill was 
wrecked, The connecting-rod strap had broken and, 
mong other damage, the piston had knocked off the cyl- 
inder head, breaking the studs flush with the face of 
the evlinder, There were 16. studs, 1) in. diameter 
md 24% in. deep. The foreman said: “Get those studs 
out; they are in good and tight, and as we have no port- 
able drill you will have to get a ratchet and drill them 
out.” 

While clamping the “old man” against the cylinder 
my helper, an Englishman, said: “Say, young fellow, 
if you want to get them out in a hurry screw them out 
with a screwdriver in the ratchet.” 

LT asked him if he had ever seen it done, and he said 
he had, in the old country. The ratchet I had was 
well suited for the task, being of heavy construction and 
having a socket for square-shank drills. So I got the 
tools with which to fit a screwdriver to it, about 14 in. 
thick at the point. IT then chipped a slot across one 
stud, placed the ratchet in position, and screwed the feed 
screw out until there was no give to the “old man.” Set- 
ting the pawl to work left hand, I teld the helper to 
screw her out. Although he had a 20-in. handle, he 
could not budge it. We then put a 3-ft. length of pipe 
on the handle and came down with a steady pull, when 
the stud started. 
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rest was easy. As he pumped the handle up 
and down I eased up on the feed screw. We got all 
but one out that way, and were drilling that one, alone 
toward quitting time, when the foreman dropped in, 
Seeing the cirele of empty holes, he said: “You are 
pretty handy with a ratchet drill.’ Then his eyes fell 
on the studs lying in a pile and he tumbled. 


R. L. ABERNATHY. 


Davenport, Lowa. 


é 


A Drafting Machine for 


Blackboard Drawing 


Anyone who has ever undertaken to make freehand 
drawings on a blackboard will) readily appreciate the 
value of an instrument that will, in a measure, remove 
the human clement, and incidentally the distortion that 
is almost sure to characterize all drawings so made. 

The instrument described in this article was designed 
ws am accessory to a very fine slate (blackboard) which is 
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BLACKBOARD DRAFTING MACHINE 


part of the equipment in the lecture room serving the 
inetal shops at the Lincoln Park High School, Tacoma, 
It is so simple and serviceable that anyone with 
a rudimentary knowledge of mechanical drawing can 
use it advantageously, as has been proven in the short 
time since its completion. 

Referring to the eut, A is a built-up angle-iron rail 
extending the entire length of the board. One edve of 
the angle is finished true and serves as the track upon 
which the two grooved rollers M run; 2 is the carriage 


the vertical bar. ‘Taken together they corre- 


spond to an ordinary 'T-square, and as previously sug- 
gested, can be moved to any point along the track. ‘The 
square J) is 12x18 in. and graduated, with beveled work- 
ing edges. It takes the place of both triangles and 


The square is carried on the protractor 2, which is 


graduated in degrees; F' is the stationary part of the 
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protractor and has a tongue that fits into the slot in 
bar C. Through both this tongue and the movable part 
FE there is a bolt or center pin on which the parts move. 
The knurled nut G on this pin may be tightened to 
hold the pre ractor rigid, as will be described later, while 
J is a plunger dowel pin with a spring to force it into 
reamed holes in #. These holes are spaced 15 deg. apart. 
There is one to hold the square at right angle with the 
board, and one each at 15, 30, 45 and 60 deg. off the 
horizontal, both above and below. Any intermediate de- 
gree may be used by tightening nut G, this clamping 
the entire head firmly in place. 

Since the ordinary draftsman can draw only one line 
at a time, this much of the machine takes the place of 
the T-square, protractor, scales and a full set of tri- 
angles. In addition, a cross-hatching, or section-lining 
attachment, is incorporated into the construction. 

The bar ( is provided with a ratchet rack. In front 
of the protractor is lever J, carried from the center pin 
and under the nut G. From lever J is suspended a tool- 
steel pawl //, which serves as a fulcrum for J. Behind 
this is another similar pawl, suspended from the  sta- 
tionary part fF. By manipulating the lever J the entire 
head, square and all, can be worked up the bar, one-half 
inch at a time. 

When section-lining with this machine, it is necessary 
to commence at the bottom and work up, the action be- 
ing both quick and smooth. A simple movement of lever 
I disengages both pawls from the rack and allows the 
head to descend hy gravity. A fiber wheel A’ holds the 
bar ( away from the slate. The knurled handle J is 
used when moving the instrument along the rail. 

Taken as a whole this device is thoroughly practical 
and a great time saver. When a good drawing is com- 
pleted and a record is desired, a photograph is taken 
and as many prints made as required. Every part of 
this instrument was made from rough stock by the ma- 
chine-shop pupils. 

R. J. Muni. 


Tacoma, Wash. 
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Compound Pumch and Die 
for Door Catches 


The illustration shows a compound punch and die for 
making gas-stove door catches. These are made from strip 
stock which is 74sx14 in. in cross-section and comes in 
leneths of from 18 to 20 ft. Originally the catches 
were made in three separate operations, as shown in 
Fig. 1. They were first punched and cut to length A, 
next partly formed B, and then finished to the required 
shape C. This was necessarily a slow and tedious job, 
as each small piece had to be handled twice, after being 
cut to length. 

The punch now used consists of a cast-iron head A, 
Fig. 2, which carries the two guide pins B, the punch C, 
the form D, the cutoff # and the roller #. In opera- 
tion these parts come into action in the order named. 
The punch serves to hold the piece in place while the form 
does the binding and the roller makes the final form 
during the up stroke of the press. 

The die consists of a cast-iron plate G to which is bolted 
a steel block // containing the tool-steel piece J, the form- 
ing punch KX, the stock guide L, the stripper plate MW and 
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the stock stop N. On the edge J is the cutoff, the 
other edge making the square bend, and its center con- 
tains the die for the hole. The forming punch is made 
with two small shoulders on the working end to euide 
the stock while finishing it. It is returned to position 
when the die is up by a spring in O. The piece J is so 
placed that it gets by A’ and allows it to return to its 
normal position before J) reaches the stock on the down- 
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F/G./ AS ORIGINALLY MADE 
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COMPOUND PUNCH AND DIE FOR DOOR CATCHES 


stroke. The stock guide holds the cutoff end of the stock 
m line between J and 1V/, so it may be advanced readily, 
A spring in ? brings L to position after a piece has been 
cut olf, 

The punch and die were operated on a press of the in 
clined type, so that with the stripper plate cut away on 
the top, gravity would clear the die from successive pieces, 

W. EK. Trisn. 


Rockford. Tl. 


Turning Armed Shaft Ends 


The accompanying illustration shows a fixture for turn- 
ing the ends of a shaft carrying three arms. This was 
formerly done by centering the ends and revolving the 
shaft upon the centers of an ordinary engine lathe. The 
fixture now used consists of a main casting A, which ts 
threaded at the back to fit the spindle of a turret lathe. 
The front part is milled to receive the dovetailed slide B, 
which Is clamped Ih Position ly the hook-bo!lt ( and lo- 
cated lengthwise by the hardened pin D. The two V- 
blocks / are secured to the dovetailed slide and are 
used to center the shaft laterally. The pin F, which re- 
ceives one of the shaft arms, locates it longitudinally. 
The shaft is held in position by the clamp G, which rests 
on the shaft at the V-blocks & and the pin //, thus mak- 
ing a three-point bearing. The clamp is C-shaped so that 
it can readily be put into position or removed. A quarter- 
turn of the nut secures or releases the shaft. 

When one end of the shaft has been turned, the hook- 
bolt ( is loosened and the slide B is reversed and placed 
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it with the hook-bolt. 
other end. 

The fixture was counterbalanced by 
amount of metal at 7; this was afterward drilled in sev- 


It is then ready for turning the 


casting an extra 
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FIXTURE FOR TURNING ARMED SHAFT ENDS 


eral places and filled in with enough babbitt metal to 
balance the fixture perfectly. 
S. CLIFFORD. 
Philadelphia, Penn. 
Fs 


Dial for Graduating Gun Sights 


I recently had occasion to graduate some gun-sight 
dials which were out of the usual order, the specifications 
calling for minutes, gradually but not regularly increas- 
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Fig.2 


FOR GUN-SIGHT DIALS 








PLATE 


SPECIAL INDEX 


ing the interval. The first interval called for 76 min., 
the second 78 min., the third 81 min., the fourth 85 min., 
and so on, gradually increasing the interval. 
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in position by bringing it against the pin J) and clamping 
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The complete circle containing 360 deg. & 60 = 21,600 
minutes. The dividing head of the milling machine had 
a 40-pitch screw, making the necessary indexing division 


l e . 
equal © 40 = =, requiring a circle with 540 
1 21.600 x 540 1 ih 
holes. As 540 holes of 4g in. diameter and 540 spaces 


would require a plate about 43 in. diameter, this was not 
feasible. So, to overcome this difficulty, I designed the 
plate shown for the dividing head. 

It will be observed in Fig. 1 that the plate is adapted 
for right- or left-hand graduating. This was necessary 
to facilitate the graduating of the progressively increas- 
ing interval, both clockwise and counterclockwise. To 
simplify the indexing for the operator it was necessary 
to make up a special table thus: 
76 min. 


The first graduation 76 min. 


The second graduation 76 min. 78 min. = 154 min. 
lhe third graduation 154 min. 81 min. 235 min. 
The fourth graduation 235 min. 85 min. 320 min. 


90 min. 410 min. 
96 min. 506 min. 
102 min. — 540 min. = 68 


109 min. = 177, and so on. 


The fifth graduation 
The sixth graduation 
The seventh graduation 
The eighth graduation = 


monn 


hun i 


410 min. 
506 min. 
68 min. 


/ 
i é 
a 
320 min. + 
+ 
ie 


This gives the operator a straight-away movement, 
which reduces the liability of errors to a minimum. Fig. 
2 shows the modified type of index pin to take the 
place of the usual round one. It has the same angle of 
60 deg. as the teeth on the plate shown in the first il- 
lustration. 

GEO. R. REN FREE. 

Philadelphia Navy Yard. 
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A Simple Method of Selecting 
Mills for Cutter Teeth 


The following rule may prove useful to those who make 
cutters in small shops that have no drafting room. ‘This 
rule will eliminate both the laying out and the cut-and-try 
First determine the number of teeth and the 





methods. 


10 Teeth }<--~ 
45° 


a -4 











GETTING ANGLE OF CUTTER 


angle desired between the faces and backs of the teeth. 
Divide 369 deg. by the number of teeth. To this add 
the desired tooth angle and the result is the angle of 
cutter to use. 

360 deq. 
Number of teeth 
To cut a 10-tooth mill with a 45-deg. tooth 38° + 45 

deg. = 81 deg., which is the required angle of cutter 
to use. 


+ angle of tooth = angle of cutter 


DANIEL F. Morrarry. 
So. Meriden, Conn. 
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Principle of Similarity 
in Design 


I have read with great interest the discussion by Mr. 
Hooth, on page 247, of Mr. Foster’s idea of designing 
a line of machines by proportion, having wrestled with 
this problem considerably both in practice and in the 
classroom. It may be remembered that Mr. Foster's 
plan is to design one size of a line of machines with 
vreat care and make all other sizes to the same propor- 
tions by changing the scale of the drawings. As Mr. 
sooth has pointed out, the idea is not new, and there 
must be good reasons, therefore, why it has not come into 
more extended use. 

I will readily admit that Mr. Foster’s principal con- 
tentions may often be correct so far as proportioning 
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A 1 
Cc A 
DIAGRAM OF RELATION OF DIMENSIONS IN 
SIMILAR DESIGN 


irts on the basis of stress and strain is concerned, and no 
oubt in machines such as he discusses—steam engines 
the principle can be applied over certain ranges. But 
there are limitations to the use of the principle even in 
this and similar classes of machinery and in other classes 
must be used with extreme caution. It is not at all 
clear, as Mr. Booth remarks, that the law may fairly 

applied to all other machines. 

In general there are three considerations so far as 
‘rength is concerned that must be kept in mind in 
lesigning machine members: (1) Stresses induced by 
e energy transmitted; (2) practical allowances for 
ear, etc.; (3) stresses that are not dependent on the 
‘nergy transmitted. 

The first two of these can often be treated proportion- 
ily and, as Mr. Foster notes, the reason why this is not 
‘one in many cases is because of lack of skill, as in 
oundry work. Many machine members, however, are 
ibjected to stresses that are not directly dependent on 
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the energy transmitted and that do not vary with the 
loads so placed on the member. A notable example of 


this is that of screw fastenings, the design of which 
involves items (1) and (3). The stress in the studs in 
he cylinder head of a steam engine will be due first 
to the load put upon them in screwing them up to 
make the joint, and second to the load applied by the 


steam pressure. In large engines the second is the 
more important, while in small engines the first is the 
predominant consideration in design. Thus, suppose a 
10-in. cylinder head to have twenty-four 1-in. studs. 
By the law of proportion a 10-in. cylinder would have 
twenty-four 14-in. bolts, which does not seem to be good 
design, since 1,,-in. bolts (the strength of which has no 
relation to the law of proportion but is a fixed quantity) 
are too delicate for most erecting engineers. The handle 
of a hand lever for operating a 10,000-hp. engine will 
not differ materially from that for operating a 50-hp. 
engine. Many other examples might be given of factors 
that do not vary proportionally, but tend to remain 
constant or to change radically with the size of the 
machine. 

It should be remembered, furthermore, that while the 
stresses may remain constant with proportional loads and 
dimensions, the deflection does not in general vary in like 
It is naturally greater for the larger members 
and smaller for those of lesser size. Thus if the dimen- 
sions of a cantilever beam be doubled and the load 
increased fourfold, according to the law of proportion, 
the stress will remain the same but the deflection will 
be doubled. When it is considered that, after all, stiffness 
is often more important than strength, it will be seen 
that the law of proportion is not universally applicable, 
particularly where the deflection must be kept within 
definite limits, as is the case in precision machinery. 

The arguments here presented are even more clear 
when applied to the design of electrical machinery. The 
carrying capacity of the blades of a switch is a function 
of their cross-section, but the distance between blades is 
dependent on the voltage which, for any particular 
system, does not vary. While, therefore, the 
section of the blades may be designed proportionally 
the spacing of the blades is not so designed. As a 
consequence such parts as the bases and handles are not 


manner, 


CTOSS- 


proportional. 
The commutator of a small machine will not be found 


to be a miniature of a larger one, nor will the insulation 
on the coil windings be proportioned to the size of the 
machine; but they will be constant in thickness and 
dependent on the voltage to be withstood. 

It is for reasons of this kind that an examination of 
current practice in any line of machinery will show that 
while many parts can be and are designed proportionally 
many others that are affected by factors that tend to 
remain constant are not so designed. Some years ago 
John H. Barr made a careful study of current practice 
in steam-engine design and reported his results to the 
American Society of Mechanical Engineers in a very 
clear and valuable paper’. Mr. Bary’s results show, for 
instance, that such parts as piston rods, connecting-rods 
and crankshafts can be designed by rational equations 
that will give proportional results falling along a straight 
line passing through the origin of codrdinates as does the 


1See “Trans. A. S. M. E.,” Vol. 18, 1897. 














520 AMERICAN 





convenient reference. But the proportions of other parts, 
the Cesign of which is affected by some of the factors 
discussed in the foregoing, do not give such results. 
Thus he finds that in current practice the thickness of 
evlinder walls could be expressed by the following 
equation : 


l 0.05 D + 3 (1) 


where ¢ is the thickness of the wall and D the diameter of 
the cylinder. Again, he found that the number of 
cylinder-head studs could be expressed by the equation 

n— 0.7 D 


where n is the number of studs and D, as before, is the 


(2) 


diameter of the cylinder. And further, he found that 
the diameter of the studs was expressed by 

D ] 

40 2 


where ¢ the nominal diameter of the stud. 

Equations (2) and (3) are particularly interesting as 
they show that the number of studs should not remain 
constant, as would be the case with true proportional 
design, but becomes less as the size of the cylinder 
decreases, while the relative size of the studs increases. 
The influence of the stress as a result of setting up the 
stud is here clearly shown, this being the more im- 
portant stress in small screw fastenings. Equations (1) 
and (3) when plotted do not pass through the origin of 
coordinates, but are similar to ST7’ in Mr. Booth’s 
diagram. 

It may be objected that Mr. Barr’s results are based 
on practice and may therefore represent only the un- 
scientific work of builders. It should be noted, however, 
that these results are drawn field and 
represent the work of some of our best and most careful 
engine designers in both small and large work. They 
inay be accepted, therefore, as the average interpretation 
of carefully computed dimensions. 

It would seem that while proportional designing may 
be often a useful procedure its limitations, like those of 
“substitutable design” discussed in these columns some 
time ago, must be carefully considered. The principle 
evidently can be applied over any range wherein the 
relative effects of the loads affecting the design do not 
vary materially; but it cannot be applied to any range 
wherein such loads tend to more or 
important. Herein will no doubt be found the 
why designers have, in general, preferred the method of 
designing a machine at each end of the range, with as 


from a wide 


any become less 


reason 


many in between as may seem necessary and taking the 
dimensions of these 
proportional curves. 


machines as guiding points on 


There is, in fact, the same kind of a reason for not 
making a small machine a miniature of a larger one 
as there is for not fixing the price of a small machine 
as a proportional part of a larger one. In factory costs 
there are certain elements that increase relatively as the 
machine becomes smaller and cost-curves like curves (1) 
and (3) do not, in general, pass through the origin of 
coordinates. The industrial field contains many other 
analogous illustrations that are not only interesting but 
instructive. 
Dexter S. KIMBALL. 

Ithaca, N. Y. 
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line AO in Mr. Booth’s diagram, which is reproduced for 
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WantedeeA Micrometer 


On page 253 H. Woodward Hawkins describes a “V 
type of micrometer that measures to 0.01 of an inch.” 

This style of micrometer was, to the best of my recol- 
lection, invented by a Major Wade of the United States 
Army, and Wm. Sellers & Co., Inc., have a drawing o! 
this type of micrometer dated Jan. 22, 1861. Two ol 
these calipers were made, one larger and one smaller 
than the dimensions given in the accompanying illus- 
tration in the early 60’s (I cannot now give the date), 
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WANTED—A MICROMETER 


and were used on a good deal of fine work. The one 
shown is of an intermediate size made considerably later, 
being dated 1879. 

The plunger slides between the two side bars and has 
a light spring, as indicated on the under side, which 
gives the necessary friction, while permitting it to slide 
easily under the finger. One of the 
the side plates has marked on it a vernier, which, with 
the graduations on the bar, enables the diameter of a 
cylinder to be readily measured to 0.001 of an inch, These 


beveled sides ot 


calipers were made of hardened steel. 
| write this in order that credit may be given to the 
man who originated them for measurements on ordnanc 
work for the United States Army. 
J. SELLERS BANCROFT. 
Philadelphia, Penn. 
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Machinist Imstruction in the 
Public School 


On page 341, in the article entitled “Machinist Instruc 
tion in the Public School,” George Heald states that lh 
finds difficulty in finding work “that will instruct the boys 
in the use of such hand tools as the hammer, chisel and 
files.” 

1 would like to suggest that if he will build or pur 
chase a small press, either power or hand, and then set hi 
boys to making dies, he will find abundant opportunit 
for instruction in the use of all the tools mentioned. HU 
could make his own springs, clips, washers, other sma! 
sheet-metal parts and, if furniture is a!so made in th 
same school, he could make hinges, corrugated fastening: 
table-top clips and many other things that would readil 
suggest themselves. I have done much of this kind « 
work and Know of no other line so well adapted for teac! 
ing the use of the file, the chisel and the hammer. 

Wiveert 8. Drew. 

Olean, N. Y. 

nie 

Flat Spots in Wheels—It has been found that a wheel wit 
a flat spot 3 in. long strikes a blow of 104,000 Ib. with the c: 
going at 16 miles an hour and carrying a load of 20,000 1) 
Under similar conditions a flat spot 1% in. long produces 


blow of 20,000 lb., and a flat spot 2 in. long a blow o 
25,000 1b. 
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judging from Imcomplete Data complete data at his command before he undertook the 


Each one of us at times must put something up to some- 
me over us in authority and ask for a decision. With 
many this is a daily occurrence. The workman is con- 
-tantly referring things to the foreman, the foreman to 
the superintendent, the superintendent to the works’ man- 
ager, the works’ manager to the vice-president or presi- 
dent, and he in turn to his executive committee or board 
of directors. In many such cases the person asking for 
1 decision on some important matter of policy or for 
authorization for some contemplated act, wishes the ver- 
dict to be along a certain line. Even when this wish is 
very strong, does the asker always realize that the decision 
is greatly influenced by the degree of completeness of the 
information he furnishes and the manner in which he 
presents it ? 

Many times an adverse decision is given simply because 
the asker did not present all of the facts that he himself 
knew and considered when arriving at his own conclusions. 
It is easy to assume that the other man knows what 
you know. It is far harder to appreciate what his probable 
limitations of knowledge are, and it is difficult to gather 
and marshal the pertinent facts before him in such a 
fashion that not only will he grasp them all but will give 
cach one its proper weight. Naturally the more important 
the matter the greater the care that should be exercised 
in preparing the information upon which it is to be 
judged. 

As an illustration, the consolidation of several manu- 

facturing interests into one organization led to the gen- 
eral determination to concentrate all the machine-shop 
work in one plant, leaving another as a place for assem- 
iling and testing only. This sweeping order compelled 
the removal of one part of the manufacturing from an old 
to a new location. What was the outcome? In general, 
ihe pieces were produced under the new conditions as 
heaply or more cheaply than under the old. But this 
was not true, in every case, for several pieces cost from 5 
to 10 times more than before, with the final result that 
‘his portion of the work was retransferred to the old 
lant. The manager of this shop had originally told the 
iperintendent of the other what his methods were, what 
achines and tools he used, and the grade of labor he em- 
loved. But the superintendent, who was new to the 
vork, failed to grasp this information, with the result 
iat he adopted methods that were much more expensive 
ian those formerly followed and turned out no better 
roduct. The consequence was failure on his part and 
he taking of the work away from him. 

Had he fully grasped the conditions of the old plant, 
had he judged the situation in view of all the facts, 

is more than likely that he would have made as good a 
ecord as the old manager. The latter, on the other hand, 

‘ight have been permanently relieved of this manufactur- 
ig burden if he had taken the trouble to make sure that 
the new man fully appreciated the situation and had 


new work, 

Thus emphasis is justly placed upon the necessity of 
giving all available necessary information if you are 
asking for a decision from a superior or are endeavoring 
to influence the work of another. Like emphasis is justi- 
fied on the need of making sure that you receive all the 
necessary facts and give proper weight to them when ren- 
dering a decision to someone else. 
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Electric Arc Welding as a 
Practical Shop Method 

The use of the electric arc in welding work is quite 
general in foundry and machine-shop practice for such 
operations as the repairing of defective castings, cutting 
off risers and sink heads, building up worn parts of 
machines, welding broken parts of steel castings, and 
filling up blow holes in partly machined castings. That 
these processes have increased in general use is evidenced 
by the fact that there are now on the market efficiently 
designed arc-welding outfits specially adapted to machine- 
shop uses, 

Nor is are welding limited solely to these purposes, for 
modern welding equipment is coming to be generally rec- 
ommended for certain operations in steel mills, railroad 
shops, for repairs on electric-railway equipment, and in 
machine-shop and scrap yards. This list indicates a 
wide field for the application of electric welding, and 
its growing use is proof of its economy when rightly ap- 
plied. The rapid development of arc-welding applica- 
tions has resulted in a few specialists on the subject as 
a whole, together with a growing number of operators 
who are versed in their own particular line. The basic 
principle of are welding has been attractive to a number 
of investigators with various ideas as to how to apply 
the are to the metal to be welded. 

The different schemes suggested have, however, re- 
solved themselves into two main classes, with the possible 
addition of a third, this statement being based on the 
current practice at the present time as reflected in the 
processes recommended by the manufacturers of welding 
apparatus. These three schemes include the carbon 
electrode process, in which the electric are is drawn be- 
tween the metal to be welded and a carbon electrode 
(sometimes called the Benardos method from its origin- 
ator); the metal electrode process, in which the are is 
drawn between the metal to be welded and a metal elec- 
trode (a process due to Slavianoff), and the Zerener 
process, in which the are is drawn between two carbon 
electrodes arranged in a holder to form a V shape, the 
are being forced toward the metal to be welded by an 
electromagnet. The last process is not so common as 
the first two mentioned. 

These various schemes suggest certain differences in 
the results obtainable, and those in charge of general 
shop methods will do well to gain familiarity with these 
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differences and the specific process particularly adapted 
to any given class of work. The economy of the welding 
process in repair work obviously forms one of its chief 
attractions. Repairs on record have been made by the 
welding process at one-fifth the cost of repairing by other 
methods. In addition to the added facility of the weld- 
ing method, the material reduction in repair costs is an 
item worthy of careful consideration. As in other shop 
methods, the extension of arc welding requires a certain 
degree of education, a feature which will doubtless follow 
as data and experience accumulate among present users 
of the scheme. 


°° 


Instruction im Machine Practice 


Instruction in the engineering schools of this country 
is gradually undergoing a marked change in its relation 
to the practical needs of those who are called upon to 
employ technical graduates. The time-worn attitude of 
the educational profession to regard the employer as a 
mere incident in the pathway of the future graduate is 
now changing to a spirit of codperation between the 
teacher and the man who is later to hire the student. It 
is difficult to understand how these conditions could have 
been otherwise in past vears, but at the same time it 
should be remembered that engineering education itself 
is comparatively new and the course of study in classical 
schools bore a rather indefinite relation to the needs of 
those who later took up shop work. 

One leading institution has outlined its policy, at least 
as regards one of its engineering departments, by em- 
phasizing the aim to drill its students thoroughly in a few 
things instead of making an attempt to cover a large 
This is 
an important consideration and seems to be in keeping 
If the plan 
is carried out generally, it will be necessary in many 
cases to reduce the already heavily burdened list of sub- 
jects which confront the student in so many of the col- 
leges, in order that he may be enabled to concentrate on 


number of topics at the expense of thoroughness. 


with modern ideas of engineering training. 


a relatively small number of branches, and so master 
what he does undertake. 

After all, the student is no exception to the rules which 
are applied in the shop, where the beginner must of ne- 
cessity devote his undivided attention to one phase of the 
work for a certain length of time before his competency 
becomes established. It is no wonder then that many a 
student’s mind is in a maze immediately after graduation. 
On entering the shop after the years of student training he 
finds himself, possibly for the first time, up against a defi- 
nite and specific problem to which he must give his un- 
divided attention until it has been solved: and he feels 
lost. 

There seems to be a division of opinion on the advis- 
ability of devoting any considerable length of time in a 
strictly engineering course to the practical subjects of 
machine practice; but one of the foremost institutions 
of the country has always made a great feature of shop 
work, and others have followed this lead more or 

It would certainly be a discouraging condition of affairs 
to see machine design taught from a textbook as a purely 
abstract and theoretical subject and without the usual 
time being spent in the drafting room. Another simple 
illustration brings out the point involved: In the study 
of machine-tool operation, some time may be devoted to 


less. 
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mastering the theory of electric motors so that the stu 
dent gains an understanding of electric drive. It. i 
doubtless much better, in presenting the subject of th 
motor, to deal somewhere in the course with the machin 
tool it is to drive and then to show how the two may |) 
adapted to each other, than merely to treat of electri 
motors in a purely theoretical manner without regard t 
specific application. 

Probably there will always be differences of opinion re 
garding the proper proportions of theory and practice it 
undergraduate training, but the objective point—th 
best results—should never be lost sight of, and the result 
should always be given precedence over personal preju 
dices. 


Fs 3 


The Case of Our Submarines 

A submarine is a comparatiely small craft. The lates‘ 
boats for the United States Navv—exclusive of the sea 
going Schley type—are something over 200 ft. long, 
little more than 20 ft. beam, and weigh perhaps 650 tons. 
And because the submarine is a small craft duty on it 
not the most agreeable kind of service. The space is sma! 
and cramped, the work is arduous, the boat is most uncom- 
fortable at sea, and there is constant danger to life. Ou 
own navy has been singularly fortunate, the recent acci 
dent to the F-4 being our first submarine disaster. But 
the story of foreign submarines is a sad one. As 
prominent shipbuilder said recently, “Submarining is not 
a popular sport in any navy.” 

Therefore in the United States the job of commanding 
these underwater craft has fallen to ensigns, junior lieu 
tenants, and occasionally to a lieutenant well down on th 
list. The cases of command by mature, experienced of! 
cers are exceptional. The submarine is a complex cra! 
even if it is small. 
pair of Diesel or distillate engines: 
motor driven from a storage battery. 
to four torpedo tubes, depending on. its size and typ 
Within it is a maze of pipes, pumps, motors and wires 
So its mere operation is no job for a cadet engineer. 

Moreover, the type is by no means perfected. Were it 
so, and if standard instructions for operating could |» 


It is propelled on the surface by 
below water, by 
It has from on 


written, a voung officer might do very well as an operatin; 
He would but have to concentrate on target pra 
As things are, however, there is 


man. 
tice and discipline. 
tremendous lot of development to be done in machiner\ 
structure, and operation before the submarine can be sai 
to be an effective, dependable weapon. 

Therefore we should have seasoned officers in comman 
of these boats: they should be trained for the work an 
given subordinate duty before being given comman 
This is merely an application of the teachings of experi 
ence that have been followed in the industrial world fo 
many a long day. 

This is the discovery made by Captain Grant, to who! 
the Secretary of the Navy assigned the task of developin; 
our submarine flotilla. He has already set the wheels 1 
motion to correct the conditions. All will watch th 
progress with great interest. Too often it has been r 
marked that there is an apparent belief on the part « 
naval officers that duty goes according to rank, not accord 
ing to special fitness and training. The American M: 
chinist is glad to see reform in the submarines start 2 
the top—the proper place. 
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leavy Plain Turning Lathe 


The illustration shows a heavy-duty plain turning lathe 
designed especially for shell work by the Earle Gear and 
Machine Co., Philadelphia, Penn. 

It will be observed that the design has been reduced 
to a simple form and rigidity aimed at through heavy 
construction. The bed, which is 7 ft. long, is cast 
integral with the headstock in order 


Shop Equipment News 
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Portable Magnetic Separator 


The illustration shows a portable magnetic separating 
outfit built by the Cutler-Hammer Clutch Co., Milwaukee, 
Wis. The separator is used in various parts of the plant 
for removing magnetic content from brass. The outfit is 
moved to where a separation is to be made and the materi- 
al conveyed onto the belt in readily distributed quantities. 





to secure parallelism between the 
spindle and the bed in addition to 
alignment of the carriage and tailstock 
with the headstock spindle. The bear- 
ing surfaces of the bed have been made 
unusually wide. 

The carriage is power-driven and 


has wide bearings on the bed to facili- ” EARLE GEAR 
ANG 

tate the movement by hand and reduce MACHINE CO 
2 PHIL. 
power when under power-feed. The se 


feed changes are secured through slip 
gears, plunger-controlled, which are 
located in a gear box attached to the 
head end of the bed. A wide range of 
feed changes is thus provided through 
a combination of gear-box feeds and 
spindle feeds. In the belt-driven ma- 





-_ HH 








chine, with two-step cone, the combina- 
tion with the two-speed countershaft 
gives eight spindle speeds, or 24 com- 
binations of feeds and speeds, of which the highest is 68 
ft. per min. The eight spindle speeds include the two 
back-gear speeds which are produced through gear ratios 
of 644 to 1. 

The headstock spindle is furnished either solid or bored. 
When fitted with a faceplate, it takes a No. 5 Morse taper, 
the same as does the tailstock. This spindle is bored only 
when it is to be used in taking nosing operations. A 1-in. 
hole passes through the entire spindle. This is calcu- 
lated to add stiffness, reducing weight at the same time. 
At the faceplate end, a larger hole is recessed into it in a 
way that provides, first, sufficient depth for any length of 
shrapnel shell having a diameter within the machine's 
capacity ; secondly, a bearing surface for the chuck jaws 
sufficient to assure a tight grip, without digging into the 
stock ; thirdly, the required amount of protrusion beyond 
the chuck jaws to permit complete nosing with one setting; 
and, fourthly, minimum overhang beyond the chuck, 
which prevents chattering and insures smooth, accurate 
work. The flat bearing guides on the bed are planed 
and scraped. Adjusting gibs are provided in order to 
take up wear, so as to retain alignment. Lubrication of 
the main bearings is by ring oilers. 

The machine shown has an 18-in. swing over the bed 
and a 10-in. swing over the carriage. The length of 
bed is 7 ft. and the height from the floor to the center 
is 40 in. The machine weighs approximately 3,650 Ib. 
It is made in three sizes: 18 in. by 7 ft.; 20 in. by 8 ft.; 
and 24 in. by 8 ft. 





SIMPLE PROJECTILE TURNING LATHE 


The brass is projected beyond the pulley, free of mag- 
netic pieces, since the latter hug the belt in passing over 
the magnetized pulley and are dropped beneath the belt 
where it leaves the pulley separate receptacles can there- 
fore be easily arranged. 

The direct current for the magnetic pulley is furnished 
by the small 110-volt generator which is driven by the 

















PORTABLE MAGNETIC SEPARATOR 


same induction motor that drives the pulley. The small 
panel mounted at one end of the frame carries the three- 
pole motor knife-switch and fuses, the double-pole gener- 
ator knife-switch and fuses, back-of-board type dynamo 
field-regulator and pilot lamp. 
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Shell-Band Turning Lathe 


The machine shown is in general similar to the one 
described on page 1017, Vol. 42, but has been especially 
developed for the larger high-explosive shells by the 
Jenckes Machine Co., Sherbrooke, Canada. 

The bed is of the heavily ribbed flat-top type, mounted 
on legs of the standard type. In place of the regular 

















SHELL-BAND TURNING LATHE 


headstock, two heavy capped bearings are used, each one 
secured to the bed with four bolts. The caps are machine 
fitted and also held by four studs. 
in. diam. by 7 in. long, is babbitted, hammered in, bored 
and finally scraped to the spindle; the forward bearing 
is 934 in. diam. by 7 in. long. The spindle is a steel cast- 
ing, hollow, turned all over and finished by grinding. The 


The rear bearing, 6 
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and controlled by the same valve that operates the clutch. 
The tool-slide base is very heavy and clamped immovably 
to the lathe bed. 

The front or roughing tool is fed in by screw and hand- 
wheel to a dead stop and leaves a light cut for the finishing 
tool. The finishing tool is mounted to the rear of and 
above the work. The tool can be adjusted to pass down 
behind the shell and in passing shave the band to size. 
The feed is by lever and pinion. The tools are held in 
steel blocks by a clamp gripping the dovetailed portion 
of the tool. 


A 44-Spindle Drilling Machine 


The machine shown was built by the Gem City Machine 
Co., Dayton, Ohio, for drilling and countersinking the 
holes in aluminum automobile retaining-strips. There 
are 44 spindles in all, and each carries a combination drill 
and countersink. The machine is so constructed that 
either all or any less number of spindles may be used 
as desired. The spindle brackets are clamped to the back 
support in such a way as to be easily moved to the right 
or left to obtain the correct drilling position. 

A series of spiral gears is carried on a shaft running 
the entire length of the machine and these gears mesh 
with suitable pinions on the spindles. All the spindles 
in position are depressed at once by means of the upper 
lever shown at the middle of the machine. When re- 
leased, spiral springs push the spindles upward away 


from the work. Each spindle is made of special 




















A 44-SPINDLE DRILLING MACHINE 
drive is through a 22x8-in. clutch pulley, mounted on the 
spindle and bushed with bronze. 

The clutch is a hard-maple cone, the full size of the in- 
side of the pulley, and is operated by a compressed-air pis- 
ton controlled by a valve within reach of the operator’s 
hand. The clutch mechanism is all built into the spindle 
and when in use has no tendency to move the spindle end- 


wise or cause end friction. Means are provided for taking 


up the end-play of the spindle should any wear occur. 
The chuck, operated by compressed air, is of the draw-in 
type, and is built into the enlarged end of the spindle 





carbon steel hardened and ground, and runs in ball 
hearings. The thrust of each spiral gear is also taken up 
by ball bearings. The work is held in place by a series 
of cam-operated clamps worked by means of the small 
lever shown on the bed directly under the spindle- 
operating lever. The bed is made from a piece of 12-in. 
channel iron 1414 ft. long, and the entire machine 
weighs about 2,100 Ib. 


os 
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A Surface Grinder with 
Traversing Wheel 


This surface grinder is of the traversing-head type, 
the wheel being mounted in the ram and moved back and 
forth across the work in a manner somewhat similar to 


that of a shaper. This movement is easily adjusted to 
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the length of stroke desired by means of the slotted crank 
under the slide. 

The feed is entirely automatic in either direction when 
so desired. The spindle runs in phosphor-bronze bearings 
with guards to exclude dust. 

While generally used for finishing flat surfaces on 
punches and hardened parts, it is now being largely 

















TRAVERSING-HEAD SURFACE GRINDER 


utilized for sharpening powder-cutting knives used in 
the manufacture of explosives. This machine is built 
by the National Machine Co., Hartford, Conn. 


Saw-eTooth Grinder 


The saw-tooth grinder shown was especially designed 
for sharpening inserted-tooth milling saws. 

The saw is placed, as shown, on the table, which is ad- 
justable so that it may be raised or lowered to permit the 

















SAW-TOOTH GRINDER 
erinding wheel to swing to the bottom of the tooth. The 


erinder head may be set so that any desired angle of tooth 
or hook may be ground. A set-stop is provided on the 
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grinder head so that the wheel cannot grind into the body 
of the saw. 

This grinder is a recent product of the Huther Bros. 
Saw Manufacturing Co., Rochester, N. Y. 
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Crankshaft Driving Chucks 


By Arruvur Driver 


In many shops where crankshafts of the single, double, 
triple or quadruple types are turned, it is quite common to 
find that the driving chucks used when turning the crank- 
pins have projections cast upon the sides, the positions 
being relative to the crankpin centers and the bases ma- 
chined, as shown in Fig. 1. The object of this is to fa- 
cilitate the setting by placing the chucks loosely upon 
the shaft, and then upon a surface plate to align them. 

If it be a single-throw shaft, the crank web is set to a 
square and the chucks made secure by setscrews. If, 
however, the shaft is a multiple-throw, then one web is 
set to the square and the remaining by means of a surface 
gage. This method is slow, and the chucks shown in 
Figs. 2 and 3 were designed to overcome this objection. 
The bodies of these chucks are made of cast steel and have 
upon their backs a turned taper projection concentric with 
the hole to receive the crankshaft. This feature permits 
of various loose mild-steel throw-plates, which are inter- 
changeable, being attached to the chuck as required. These 
are located by the taper projection and held in position 
by bolts. 

It will be noticed that each plate has lines cut at right- 
angles by a fine V-shaped tool across its back and edge 
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FIG. 1. OLD-STYLE 


and that these lines pass through the centers of the plate 
and the taper hole. They are for setting purposes, 

It is shown in Fig. 2 that the throw-plate is provided 
with six holes; therefore, this plate can be used for single, 
double, triple or quadruple crankshafts, the pins ef which 
are at the same throw. 

Referring to Fig. 4, a height gage is shown at A on the 
lathe bed: the use of this gage is as follows: ‘Taking the 
middle web first, its center is found by means of a pair of 
hermaphrodite calipers, and the line is set to coincide with 
the height gage, as indicated. The shaft is next held in 
this position with the chucks at one end. The other end 
is then adjusted so that the relative lines upon the throw- 
plate coincide with the height gage and the center of 
the middle web. The chucks are now made secure by set- 
screws and the remaining webs tried over in the same way, 
thus showing whether or not the shaft has been forged 
correctly. Should the throws, however, be a little out, 
it is necessary to divide the error between the pins or the 
webs. The chucks are in that event locked in position and 
placed between the lathe centers. The crankshaft is 
then ready for the turning of the pins and the inside webs. 

This method of chucking and driving crankshafts, even 
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with the improvements described, does not permit of heavy 
cutting, owing to the lack of rigidity, and is, therefore, 
not as efficient as it should be. Those who have engine 
lathes only for this class of work will no doubt find the 
following method more desirable. 

In special crankshaft lathes it is the practice to drive 
by means of the adjacent web when turning the pin. 
This not being permissible, the next best thing must be 
done; that is, to drive by the web nearest the faceplate, as 
in Fig. 5. This is practically self-explanatory, though a 
little description will not be out of place. 

On the faceplate of the lathe is secured the cast-iron 
chuck A, which is located by a taper spigot B turned 
upon its back, engaging a recess in the faceplate. The 
front (which is open) is bored and recessed to receive va- 
rious throw-plates, as C, which are held to the chuck and 
driven by four equally spaced bolts. These plates are made 
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The set-up is now placed in the lathe and located by 
the height gage, as described, with this exception: Instead 
of twisting the chuck at the driving end until the center 
lines coincide with that of the web, the web itself is 
adjusted by means of the setscrews in the driver until 
its center is in line with the setting mark across the face 
of the throw-plate. The outer end is set as before. 

The chuck has a balance weight cast integrally, and if 
this is not sufficient, more weights may be placed upon the 
faceplate, or the chuck itself may be prepared to receive 
extra weights upon its periphery. 

If the crank webs have to be crowned, this must be done 
from two centers; that is, the outer ends of the web are 
turned from the shaft center, and the inner ends, from the 
pin center. If, however, this is not acceptable, and it is 
desirable that the crowning be done from a common cen- 
ter midway between the crankpin and shaft center, it will 
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FIGS. 2 


from cast iron and are sulfliciently strong to prevent buck- 
ling. Across the front of each are cut at right-angles two 
fine lines which pass through the centers of four holes 
placed at right-angles and made big enough to receive 
the largest diameter of shaft of that throw. Thus each 
of these plates will accommodate crankshafts of four 
various throws. This permits of the use of reducing 
bushings to suit shafts of smaller diameters. 

Around these holes are placed three or four smaller 
tapered recesses to engage a spigot which is integral with 
a cast-steel driver having two adjustable setscrews, thus 
providing for varying widths of shaft webs. This driver 


s held in place by the bolt, which can be got at through 
che hand holes in the chuck body. 

In the preparation of the shaft, one end is turned to fit 
the reducing bushing, which is placed in the cast-iron 
chuck with the driver engaging the adjacent web; the 
other end is carried in the chuck with loose plate upon the 
back, which has been set approximately by the eye. 
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APPLICATIONS OF SPECIAL CRANKSHAFT DRIVING CHUCKS 


be necessary to have throw-plates made with two hole: 
only, more holes being prohibited through the smallnes: 
of eccentricity required for crowning purposes. 

As regards the chuck at the outer end, all that is neces 
sary is that there be more holes in the mild-steel throw 
plate, which can be provided in most cases. 





PERSONALS 








H. L. Wittstein, efficiency engineer of the Knox Moto 
Co., Springfield, Mass., has resigned to accept the position o 
assistant to the manager of the Standard Fuse Corporatio! 
Paulsboro, N. J. 

A. W. Draeseke, of the John Bertram & Sons Co., Dundas 
Ontario, has been made secretary of the Engineers’ Committe 
for Standardizing Drafting Room Practice of the variou: 
plants of the Niles-Bement-Pond Co. Carl L. Grohmann 
of the Pratt & Whitney Co., was elected chairman. Th 
other members of the committee are G. E. Greenleaf, Pon 
Co.; A. E. Hogrebe, Crane Dept.; Edward Wray, Bement-Nile 
Works; Otto Pabst, Niles Works. 
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METALS—In a weak market, electrolytic copper is sell- 
ing at 17.50c. and lake at 18c. Very little paying is being 
done in tin and the quotation has reached 33.25c. Lead is still 
firm at 4.90c. in a rather lifeless market. The price of spelter 
is the same as a week ago, selling at 15c. Solder has dropped 
to 20.50c. 


PIG TRON—Quotations were current as follows at the 
points and dates indicated: 


Sept. 10, | Aug. 13, | Sept. 10, 

1915 1915 1914 
No. 2 Southern Foundry, Birmingham $11.00 $11.00 $10.00 
No. 2X Northern Foundry, New York. 16.25 15.25 14.50 
No. 2 Northern nm ae L cmeaanty 14.00 13.75 14.00 
Bessemer, aon i 16.95 15.95 14.90 
Basic, Pittsburgh.. Restate ; 15.45 14.90 13.90 


MISCELLANEOUS METALS—NEW YORK 





Sept.10, | Aug. 13, | Sept. 10, 
1915 | 1915 | 1914 
— — —Cents per a 
Copper, electrolytic (carload lots). ... 17.59 18.! | 12.50 
Pe Risads se ehavekkie be wanabealus 33.25 35 oo | 38.00 
OS SERS Sach bce tine wae alee a 4 90 4.50 3.90 
eer Sacderara ti elas enka 15.00 22.00 6.15 
CE CO, DORR. i cccins ccc awnen 23.00 24.00 18.00 
Copper wire (carload lots)........... 28.00 |} 25.00 15.00 
NG OOO MN ccc cccecwsecawes 26.25 | 26.25 13.624 
a a ene 31.00 |} 31.00 16.00 
Ny Re ere ree To ee 26.25 24.00 13.873 
Solder 3 and } ‘case lots).......... 20.50 | 25.00 23.00 
STEEL SHEETS FROM JOBBERS’ WAREHOUS NEW YORK 
Sept. 10, | Aug. 13, | Sept. 10, 
1915 | 1915 | 1914 
—— Cents pe : a ———_—— 
Ee ee eal ae ee es 2.60 2 2.70 
sas ae ais winrals sw eta wate’e 2.50 2 50 2.60 
SS OP ee 2.45 2.45 2.55 
Nos. 18 and 20 Black.............++. 2.40 2.40 2.50 
"(7 Sa pueege etree 2.35 2.35 2.45 
No. 14 Blac k.. ° ocsvoceesesceeese 2.25 | 2.25 2.35 
No. 12 Black.. ites eek eeonee 2.20 ] 2.20 2.30 
a rere 5.00 5.50 3.70 
ye LS OS™ eae eee 4.70 5.20 3.40 
ee eer ee - +.50 5.05 3.25 


STEEL SHAPES FROM JOBBERS’ WAREHOUSE, NEW YORK 





Sept. 10, Aug. 13, Sept. 10, 
1915 | 1915 | 1914 
——————Cents per pound— — 
rere ; .05 | 1.95 1.85 
by) ee ; 10 1.95 1.90 
Machinery steel (besseme r). eae 2.00 | 1.90 1.85 


COKE—Prompt furnace coke is low, but with limited of- 
ferings, trade trying to develop a price for first-half deliv- 


eries. Production has _ slightly increased and shipments 
slightly decreased. ae market is quotable as follows: Prompt 
furnace, $1.60@1.75 September furnace, $1.75; furnace to 
Jan. 1, $2; prompt ‘foundry, $2.25 @2.60; contract foundry, $2.30 


@ 2.60, per net ton at ovens. 





STANDARD PIPE black and galvanized pipe the 
discount remains unchanzed. Some jobbers may shade prices, 
but on carload lots f.o.b. Pittsburgh the following discounts 
prevail: 


Black Gi: es inized 
Yo 





% to 2-in. steel, butt welded ............ 79% 63° 
2% to 6-in. steel lap welded ...........:. 78% 6214 % 
7 tO i2-im. steel tap welded ..ccccesecer 76% 58 4 % 
At this rate prices are as follows 

r-——_Cents——_, rf Cents——, 
Diam- Galvan- Diam- Galvan- 
eter Black ized eter Black ized 
hs .ccsese BOR 4.19 Se ree 32.56 55.50 
ical a as 3.57 6.20 errr 72.00 
Oe ee 4.83 8.39 ee 57.12 98.77 
Scsecsccs ae 10.03 DNS ges Keke . 60.00 $1.03 
eee Tae 12.55 OR oe éanen ee $2.80 1.43 
> 2 Se 12.87 21.93 OR e nidonhas 98.99 1.70 
eee . 16.83 28.68 OR ere $1.11 1.92 
| - 23.98 40.87 OS See 1.21 2.10 
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SEAMLESS DRAWN TUBING (Iron Pipe Sizes)—The call 
for brass and copper shapes continues excellent. The base 
price is now 3lc. for brass and 29.50c. for copper. For imme- 
diate stock shipment from warehouse dealers 3c. is added to 
this price, which offers the following quotations: 





Diam., In. Brass Copper Diam., In. Brass Copper 

A <avemiviwens 34.00 32.50 Sr 35.50 33.50 
RRP Siri retro: 34.00 $2.50 4 ait ee a ie 36.50 34.50 
| eri: 34.00 32.50 utcensa0 Geena 38.50 36.50 
| Se 34.00 32.50 5 jeuwhdessse See 38.50 
RRP ey Pe 34.00 2.50 ciara: he called ahi . 41,50 39.50 
RR eneer 34.00 50 oT raked eee ‘cae ae 41.50 
aaa le woman 34.00 50 8 45.60 43.60 


MACHINE BOL te aA New York warehouse, the pres- 
ent discount is 75 and 5% off list. This is for sizes from % in 
+ in. and smaller. At this rate prices are as follows per 
00: 





————————————Diameter —-—-— 
4 3, 5 ay 1% 1 In 
NL oa gare: al as Ge aes Oo Sic $0.40 $0.57 $1.24 $1.82 
BE OMIRS "ls is Slarcdl has ve cea .42 61 1.32 1.96 
Pak Mh saa wedwiaew wa se i4 65 1.42 2.09 Sig 
IS Cl ca eb id al ms ots oe 45 68 1.50 2.22 ‘ $4.43 
Pe iGuaashalsaceos 45 72 1.60 2.35 33 4.44 
For larger and longer sizes up to 1 in. by 30 the dis- 





count is 70 and 10% off list. 


MONEL METAL—The following are the prices per net Ib 
for hot rolled rounds and flats. For prices of square and 
hexagonal bars add 2c. to the corresponding size of the rounds 
(mill lengths 8 to 14 ft.): 


HOT ROLLED ROUNDS 
10,000 Lb. 2,000 Lb. 500 Lb. Less Than 


Size, In, and DJver andOver and Over 500 Lb 
_ i Rreeerrrr err 28.75 29.75 30.25 31.2 
% to 1% 28.00 29.25 29.75 30.75 
1 to 2% 8.00 30.25 80.75 81.75 
2 to 4 30.75 $1.25 31.50 p2.50 


HOT ROLLED FLATS 
— Width in Inches— 


Thickness, In tol 1% to 2% % to6 
me ot Geaseubes'es . pac. ee 32.00 Kg 
cin wales dee ee hie - 32.00 31.00 30.00 
hae OO OD avevs ; ra ee i. wand 30.00 29.00 


For cutting to any specified length not shorter than 1 ft 
add lc, per Ib. 


COLD DRAWN STEEL TUBING—The following prices are 
net per ft. in cents from jobber’s warehouse New York. 


Thickness of ——$——_——$<—_———QOutside Diameter in Inches——-———— — 
Wall, B.W.G. } 5 a 8 ; i l 1} 
99 6.75 6.75 6.75 7.37 8.68 9.35 10.26 12.42 
18 7.92 7.92 7.92 9.25 11.21 12.32 13.50 16.00 
= : 9.3 9.3 9.3 11.8 13.44 15.12 17.16 20.09 
13 12.32 12.32 12.32 14.58 17.16 20.00 22.54 27.73 
1l. : 16.83 20.09 23.52 26.79 32.85 


ANTIMONY—Very little interest is shown in the market 
and prices remain unchanged. Cookson’'s sells at 45 to 50c 
per lb., Hallett’s 42 to 45c., other brands 36 to 38c. These 
quotations are for small iots, jobbers’ warehouse. 


OLD METALS—With no improvement, in the market prices 


are nominal. Dealers’ prices in New York are as follows: 
Copper, heavy and crucible, 15c.; copper, heavy and wire, 
14.75¢c.; copper, light and bottoms, 12.5c.; brass, heavy, lc 
brass, light, 8.5¢c.; heavy meene composition, 11.5¢c.; No. 1 
yellow rod brass turnings, 11. ; No. 1 red brass or composi- 
tion turnings, 10.5c.; lead, he. avy, 4c.; lead, tea, 3.75c.; zine, 


scrap, 10c. 

SWEDISH (NORWAY) IRON—No sign of improvement has 
appeared and dealers refuse to make any quotations. 

DRILL ROD—This sells to consumers at the following dis- 
counts: Third grade, 65% off; second grade, 40% off, and first 
grade, 25% off 

At these discounts the net prices are as follows: 


ROUND POLISHED DRILL ROD 


First Second Third 

Size, in. Grade Grade Grade 

EE Mincdencsacsseuenanseess — 37. 50c. 30. 00¢. 17. 50c. 
fi to } ~ iets pabeaelens seen he aie 41. 25c, 33 . 00e. 19. 25c¢ 
On 2 ee 45. 00¢ 36. 00c. 21.00c 
0.178 i 0 4218. ee 6. 25e. 45. 00ce. 26. 25¢ 
0.125 to 0.270...... a 62. 25c. 49 .80c. 29. O5¢ 
Se ORO. Bev occcccacsscoecesceuse 67. 50ce 54.00c. 31.50" 
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METAL WORKING 


NEW ENGLAND STATES 

The Jones & Lanson Machine Co., Springfield, Vt., has 
awarded the contract for the construction of a one-story, 
brick and steel, 120x125-ft. addition. 

J. A. W. Silver, 18 Tremont St., Boston, Mass., will build 
a one-story, 72x132-ft. garage. The estimated cost is $25,000. 
c. A. & F. N. Russell, 50% Warren St., Roxbury District, 
Boston, Mass., is Arch. Noted Aug. 19. 

Bids are being received by the Adams & Sewett Cleaning 
Co., 130 Kemble St., Roxbury District, Boston, Mass., for 
the construction of a one-story, 35x55-ft. garage. 

William B. Rice, 17 Ipswich St., Boston, Mass., has awarded 
the contract for the construction of a two-story, 50x121-ft., 
brick addition to his garage. Luther C. Greenleaf, 101 Tremont 
St., is Arch. 

Fire, Sept. 4, damaged the iron foundry of the Hunt- 
Spiller Mfg. Corporation, 373 Dorchester Ave., Boston, Mass. 
Loss, $1,000. 

W. S. Tribon, 180 Arlington St., Wollaston District, will 
build a one- and two-story garage at Quincy, Mass., by day 
labor. 

Bids are being received by Eugene Schwender, Arch., 161 
Devonshire St., Boston, Mass., for the construction of a 
one-story, 21x31-ft. garage for G. H. Bossert, Wellesley, Mass. 

James H. Nagle, 46 Chatam St., Providence, R. IL, has 
awarded the contract for the construction of a one-story, 40x 
40-ft., concrete public garage on Branch Ave. 

The Asa S. Cook Co., Hartford, Conn., has awarded the 
contract for the construction of a plant to cost $40,000. John 
F. Cook is Secy. and Gen. Mgr. Noted Aug. 26. 

The Hartford Automobile Parts Co., Colt West Armory 
Blk., Hartford, Conn., will build a two-story, 60x200-ft. plant 
in New Britain, Conn. 

N. B. Whitfield, 277 Park St., New Haven, Conn., plans 
the construction of a garage. R. W. Foote, 185 Church St., 
is Arch. 

The Manufacturers Foundry Co., Waterbury, Conn., will 
build a 53x143-ft. plant at Platts Mills. 

Bids are being received by J. M. Mulgrew, care of Henry 
Marvin, Arch., 324 Main St., Stamford, Conn., for the construc- 
tion of a garage at Shippan Point, Conn. 

The Smith & Winchester Co., South Windham, Conn., has 
awarded the contract for the construction of a two-story, 
60x127-ft. addition to its factory to cost $20,000. Adolph Suck, 
94 Arlington St., Hyde Park, Mass., is Engr. 

MIDDLE ATLANTIC STATES 

The Niagara Automobile Co., Buffalo, N. Y., recently incor- 
porated, will build a factory at Main and Carlton St. for the 
manufacture of automobiles. G. H. Poppenberg is Pres. 

The Benford Mfg. Co., manufacturer of spark plugs, Mt. 
Vernon, N. Y., will construct an addition to its plant estimated 
to cost $15,000. 

The Tropenas Converter Co., 50 Church St., New York, 
N. Y., is in the market for a testing machine of from 100,000 
to 200,000 lb. capacity, preferably second hand. 

The Mitchell Machine Co., Poughkeepsie, N. Y., will build 
an addition to its plant. 

The Stevens-Duryea Automobile Co. will build a new 
factory at Rochester, N. Y. 

The C. & C. Electric & Mfg. Co., Garwood, N. J., is in the 
market for shell making machinery, being especially interested 
in single purpose lathes. 

The plant of the Howard Demountable Rim Co., Trenton, 
N. J., recently destroyed by fire, will be rebuilt. Noted 
Aug. 19. 

The Hope Machine Co., Philadelphia, Penn., will build a 
two-story garage and machine shop at 2311-13 North Philip St. 

The contract has been awarded for the construction of a 
110x180-ft. factory for the National Umbrella Frame Co., 
3elfield and Stenton Ave., Philadelphia, Penn. 

The Packard Motor Co. will build a three-story, brick 
and stone building at Baum Blvd. and Enfield St., Philadelphia, 
Penn., at an estimated cost of $300,000. 

The Philadelphia Steel & Forge Co., Philadelphia, Penn., 
will build a one-story, 49x64-ft. addition to its plant at Milnor 
and Bridge St., estimated to cost $1,000. 

The Southwark Foundry & Machine Co., Fifth St. and 
Washington Ave., Philadelphia, Penn., plans to enlarge and 
remodel its plant. 

The Standard Chain Works, 41 Small Bldg., York, Penn., 
will build a one-story, 220x330-ft. factory. The estimated 
cost is $36,000. 

The Kennedy Foundry Co., Baltimore, Md., plans to con- 
struct a three-story addition to its plant at Wells and 
Charles St. 

Plans have been prepared for the construction of a one- 
story, 180x425-ft. brick and steel machine shop for_ the 
America Steel Co., Sparrows Point, Md. (Baltimore post office). 
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The contract has been awarded for the construction of 
an addition to the plant of the Poole Engineering Co., Wood- 
berry, Md., Baltimore post office. The new plant will be 
used for the manufacture of war munitions and is estimated 
to cost $80,000. 

SOUTHERN STATES 

The city will construct a one-story, 30x50-ft. garage at 
Huntington, W. Va., for the State Hospital. The estimated 
cost is $3,000. 

The Sturn Machine Co. will construct a foundry at Wheel- 
ing, W. Va. E. W. Krause is Mer. 

The Dudley Motor Co. has awarded the contract for the 
construction of a garage at Columbus, Ga 

The Co-Operative Munitions, Engineering & Shipbuilding 
Co., Clermont Harbor, Miss., contemplates the construction of 
a plant at Macon, Ga., for the manufacture of war munitions. 

The Southern Express Co. will construct a 30x60-ft. garage 
at Tampa, Fla. The estimated cost is $3,500. 

The Nashville Bridge Co., Nashville, Tenn., will equip a 
plant for the manufacture of shrapnel. 

Bids will soon be received for the construction of a garage 
at Louisville, Ky., for Brainerd Lemon. Ward & Glossop, 
1501 Lincoln Bank Bldg., is Arch. Noted Aug. 19. 

Bids are being received by Ward & Glossop, 1501 Lincoln 
Bank Bldg., Louisville, Ky., for the construction of a garage 
at Anchorage, Ky., for Lewis Doehoefer. 

MIDDLE WEST 

W. S. Keever, Beverly, Ohio, has awarded the contract for 
the construction of a one-story, 26x28-ft. garage, estimated to 
cost $1,500. 

The Bonnot Co., manufacturer of clay working machinery, 
Canton, Ohio, will build a new machine shop. 

Plans are being prepared by Moritz Sax, Arch., 1011 Fourth 
National Bank Bldg., Cincinnati, Ohio, for the construction 
of a garage for Harry M. Levy, 2933 Fairfield Ave. 

The contract has been awarded for the construction of a 
garage for the Park Garage Co., 2005 Symmes St., Cincinnati, 
Ohio, estimated to cost $10,000. 

The Lohse Automobile Improvement Co., Cleveland, Ohio, 
has leased a building at West 17th St. and Big Four R.R. 
and will equip it for a machine shop and brass foundry. 

The Park Drop Forge Co., Cleveland, Ohio, will construct 
an addition to its plant on East 79th St., estimated to cost 
$2,000. 

Bids are being received by H. W. Wachter, Arch., 908 
Nicholas Bldg., Cleveland, Ohio, for the construction of a 
one-story, 50x70-ft. garage for Johnson Thurston, 844 Spitzer 
Bldg. Estimated cost, $5,000. 

The contract has been awarded for the construction of a 
one-story, 23x50-ft. garage for T. Zingale, 2538 East 19th St., 
Cleveland, Ohio. Estimated cost, $2,500. 

George E. Mitchell, 320 High St., Columbus, Ohio, will build 
a two-story garage at 103-111 South Front St., at an estimated 
cost of $6,200. 

Work has been started on the construction of a factory 
for the Rundle Novelty Co., manufacturer of juvenile vehicles, 
Columbus, Ohio. 

The Platt Iron Works, Keowee St., Dayton, Ohio, has 
awarded the contract for the construction of an addition to 
its plant. Estimated cost, $35,000. 

The Dennison Foundry & Machine Co., Dennison, Ohio, 
plans to enlarge its plant. 

The Peerless Drawn Steel Co., Massillon, Ohio, has increased 
its capital steck from $100,000 to $200,000 and plans to enlarge 
its plant. 

The Ohio Fuel Supply Co., Mt. Vernon, Ohio, is building 
a three-story, 40x140-ft. machine shop. 

Plans have been prepared for _the construction of an 
addition to the plant of the Nolte Brass Works, Springfield, 
Ohio. 

The Nordyke & Marmon Co., Indianapolis, Ind., manufac- 
turer of milling machinery and automobiles, will build a 
factory at Nordyke Ave. and the Belt Line. Estimated cost, 
$10,000. 

We are advised that the Crown Fender Co., 302-304 Kerr 
Bldg., Detroit, Mich., will build an 80x400-ft., brick and con- 
crete factory at Ypsilanti, Mich. L. C. MecLouth is Pres. 
Noted Sept. 2. 

The John Larsen Co., Detroit, Mich., has awarded the 
contract for the construction of a two-story factory on Monroe 
Ave. J. H. Gustave Steffens is Arch. 

Holmberg & Olsen, Chicago, Ill., will build a garage at 
2307 Crawford Ave., to cost $5,000. W. Burfiend is Arch. 

The Continental Bolt & [ron Co., 2219 West 43rd St., Chi- 
cago, Ill., will build a one-story addition to its plant to cost 
$6,000. J. N. Wettenstrom is Arch. 

The Francis & Nigrin Foundry Co., Fillmore and Rockwell 
St., Chicago, Ill., plans the construction of a two-story, brick 
addition to its plant to cost $5,000. W. Tomlinson is Arch. 
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